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(57) Abstract: A cell having pluripotency originated from a non-human animal, which has therein foreign DNA encoding a desired 
protein in such a manner that the expression of the protein is regulated by the regulatory region of a gene which can be expressed in 
a particular cell and/or tissue, the cell being characterized in that a nucleic acid fragment containing a promoter/the entire of part of 

the 5 '-untranslated region/a region encoding a leader sequence originated from the gene is ligated to the foreign DNA and that one 
or more drug resistance marker genes used for the introduction of the foreign DNA into the genome are removed; a non-human 
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chimeric animal which is produced using the cell and which is capable of highly expressing a desired protein or a progeny animal of 
the chimeric animal; a process for producing a desired protein using the animal; and a method for analyzing the biological functions 
of a gene using the animal. 
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m m m 

fc b A^it^iB^!!^^ ^ V> 5 K^etl^'ceW^^^ (international Human 

Genome Sequencing Consortium, Nature, 409:860-921, 2001) IHBtJ^lH^i^^.^ 

(Dunham Nature, 402:489-495, 1999) ^^JtJlirtbf^^ -a-H" 545 |iI(Dat'&^ 

Ma^iJ/5^|!E^(^5t'fe^;5S 247 UE^iUs^ i:tBlll'l4^^-rif^afK-^-:6S 150 flu. 

Expressed Sequense Tag (EST) "T^— iJ' ^ til^^ $ tl^T V> a^fg^l^^t^ia^IJ ^ 

tBI^jfeff^m-e^ids 148^-efeofCc JP^xyy i^ia^lJ:^^P>5t^^^(i:^^?I^J-t- 
§ y :7 b r> ^ T (GENESCAN) \Z. j; S^ltff-efi:. h\C 325 #1 (D|g^0#/*5t^>c7) 
frMft'^^i^S^^ilJ^ttfc: (Dunham Bt/tB)o A^K^ 2r •^<Dm/^-e*>SSeW<^ 

Ktt^J^Wa^ (embryonic stem cell: ES M) MJ3S(D I^^RMm J; «9 ^ 
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=7^ ^^^^ ym±^^\^^\^^j'^—j^'7^ ^^^^ "7 ^ii^T'cfi'^'^^^^^^^iai-^ 

fi#(Dy 5/iJ^T!i7 f (KO) -^'^7;^, h^^-^iLi^Jrcc^^/i^ (Tg) -^'>;^*5j; 
Xj/^y^^^ (KI) -^Tjr;;^^f^^i-6C: ^;65-e^6o rtb^-et;i#< 
J: o T ^^cD KO >^7 ftS $ T /c (D^f Ur^^ttSa^^^/?)^ h 1^* 

atfE^P^J:itg|^|fiJ^X. (Le Mouellic 2002 0 *H#|^ 3298842 fc^ 
V^}i7 :^i5^'i^#A (Gossler b^ Science, 244: 463-465, 1989) j: 19 A $ 
^^•^1^7;;^^— ^1^6^^:: KI ^n^^;ei^ $ ^5^— , DNA. 

W003/041495) ^V^^^'&^sfe^o 
(Deng & Capecchi, Mol. Cell. Biol., 12:3365-71, 1992). 6 V^«^ — 

^ ^/^'^tf 5-^'>;^ EsiiiiBS(D^7^^ls]c-^'>;^^^(^<>'y a dna (r-f y v^:i:::^ 

5/ ^ DNA) ^fflV^6 ^ ^ t^P^-^ bV^^ ^ T^ct ir;6S$R^ $ tbfc (Deng & Capecchi, m 
IS). ■^h\^^^^^Jj^<m\^hfhX\^^m^\-t. ±lB51fX^-;^7 — tiliPX-T. ti 
llIfJJ^^VADNA(Di$1^{|iJ^::^;^f7"^:7^®iR-^— — ^r^tpKO^iJ^iJ' — ?^fflv^5^ 
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m^Avx'im^7!)^mM^. ^^muW:x.i^x-i^^M^^^ ht^i^^tv^^^M^^^i^v 

TV^So ^ 7'31tX-^^v^7 — ^ bT Mansour fc. (il j: 0 (Nature, 

336:348-352, 1988) $ tbfc HSV-tk ilfe^ (mm^ ^ > i^ n /U , FIAU 

v'^/T-^n i^^^^Atb^j^i^^^^^fc^) ^ i^fcl-i Yagi h (Anal. Biochem. , 
214:77-86, 1993) \Z X ^ W.^ ^ tlfc DT-A ( v^:7 ^ y A^) fj:}£:^^^ibn 

-cv^6o ^(D^^^'y^ 4 y^mfK'^iiffmmm^ f<^mm\^tiiM^s ^x(D=ivi:=-—m^ 

±.Wii^t^(D^W^^Mi^i'\^X \^^fc- (Yanez & Poter, Gene Therapy, 
5:149-159, 1998) „ 

tl^fcDNA til j:oT=i— K$tb'5®eK(^^Ji*J6S[^_bLfCs (ES) imfla^ 

-3 - 
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r ^Jc: i «9 t^zm.^]^. :z(D:^mi<i^ ^i^m^tit^^ 

T^tHilAJ- J;oTmfS$tt:^c PCX Hl^ttlil wo oo/i0383 -^/-^^^^ ^-5/ h (2000 
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^%m^h\t.. ^^IscttiJffiA^- J: o T $ tbfc PCTBI^mH (wo 03/041495 -^/-^ 
^-l^l/^/h (2000 <^3^ 2 0HI^<^|B)) iCl|E«$tL/c^^ 

^fe^J:btfebT#^^^^«V^l^^/V(7)^^5f€ DNA ^^^^ Wtg-e 5 - ^ Sr^bfdo 

^IJ =1 V- ^ -^tPit'fe^if >H" o V > T wo 03/041495 -^^"^ >'71/5/h^^W^$tb 

(1) igK — i-oV^T_hfaM^ilW]C Ig k nT^UJgi^^jiti- § :7°cz ^ 

(2) ig/c :7°n^-^-t;iov^-CJifaiB^ (*tJ 300 J; »9 JiMiJJ-;S:V^<^^ 

/AifJt (l^ 450 itS^) ^fflV^fc„ 
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(3) (1)^ (2) K^i^fc-^u^^^—A^hmi^mt^,^. 4i^h^>^mxv- 

B : WO 03/041495 ^^<:y'7Uy h i^^^ ^ t^f^^^^^^^ ^X . M^^tltiy -y 
Cre/loxP -y^TJ»\^X V |^*bfCo 

Rsmm^^^^^^-:^^'^ ^^^^^^'\t^A^^:^-^y Cre/loxP ix;^7"Aj;iJ; t9 
wo 03/041495 7 V 5/ h ^iT^fc:^fetc;!)P;tT. _kta A Jd^^tbfc;^ 

vfe^^jfebf::*^^. '^^(Dm^titmi^x iom&^±(D^mm. (skm^^m) 

03/04149'5 '^y<^^yUy h\^m^ ^Mc^m\Z.M ^X ±m B $ tbfc::^^*^^ 
^e^/ yi^4 ^7;5^.^^*3V^TS^$tbf^: t h^P a 7jf (hEPO) 

(7)jk?f •^'^tit^*^ h^:/;^i>a.::^5'^ (Tg) mmi^M'-i^h^^-^n^-^ 

—^■^\Z.^^^^ DNA ^^SlJ^m^^;^^ A ^ J;b^ bTm< -<#iaV^ V'-^/W-T? 
fcof^. IE^l!jtl(Dik»'t'(^*3(t6l^?SttEP0m^« lOpg/ml SXrxh^t^:k. 
hthX\^^^f)^^.^thf)>^^J)m (D^mt- J; (9 lOOpg/ral Si±\^'Mi^ btbS ^ ^ JcJ; 

^ . ^^mmM(Dmm.^^^^Mt>th^. m^i-^^^xf^m^^t^ hEPo-xg ^ };i 
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*5V^T«. 100-150pg/ml (DStm^P hEPO $ tb^ ^ ^ ^3 Jcl, Bik^mM(Dm 

m.M7i>U^^ ^ ttfc (Semenza b .Proc. Natl. Acad. Sci. USA. 86 : 2301-2305. 1989) , 
^ b{i:ft3fi}-^^oT{t^$ttfcJ; '9i^V^^--</Vc^ hEPO ^^^-TS Tg^^:^K^ 

\,^xi-tm i250pg/mi (Dskm^p hEPO ^s^ffi^tb. m^T^sk^i^ ^ mm(Dm±'^ 0.9 

^$tL;rc(Ruschitzka Proc. Natl. Acad. Sci. USA. 97 : 11609-11613) „ —-^^ WO 
03/041495 :/ :7 V 5/ hfcW^^ttfcIgK :7'n-=e— iJ' — ^-^tPhEPO^Ji^c:^^/ 

V^Tfi. mng/ml (Dlkft'^' hEPO?lig^S;|^m$tL. ti)|5 J: S Tg ^ 

>^J; Di«v^^m»■C'fe•5^^^s^$tbfCo hEPOjtf^^^?!:*-^^;^ h^^tpTT^V 

Tl^m 4" hEPO ?!ljSf*i!E^#: ng/ml @i^-e o fc (Villeval 

Leukemia. 6 : 107-115. 1992; Kessker h . Proc. Natl. Acad. Sci. USA. 93 : 14082-14087. 
1996) o 

#3^(7)^JgM^-IB^-r6 J: 5 (-^ WO 03/041495 ^y<>^Z7U-y h (clM^ ^ tbfc^^ 

?fe(;iJiP;tT. ^fe A (D;s^^^Jibfc:^'^45ng/mm±. ^ fc:;^?* B (D^ ?r^Jfe b 

50ng/ml iJA_h(Dlk?t4' hEPO ;6Stttii^HfCo ^b^-;^feA. B^|SlEI#J;i 

mm\.f^^-B-K\^ looong/mi ^^>[.±^v^5m<-<^^'^/^ fulfil-?* hEPO ^s^m 

fCp '9f^M^;J'bfcihEPO^mTg-^^7^'^ft^>l^^^^^M^ 

^mi- -5 it'fe-^ M^^^:^ J; o T Fjf M M e K <^ ay ^^p ^ 6 < 

-7- 
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^^^^^^^^ bf^^?^ bV^, 
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:Lt. ^ ^ -r 5 ^'fb # t^t^fe ^ ^ -r 5 HD # ^? ^ b V ^. 
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K^HUR-r^^ ^^^^^^ ®iSK(DM3t::^?fe«rMfti-6o 

(Bradley Nature, 309:255-6, 1984)c ^il^^^-fi, -T^X (DMl^^t^^^m 
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^wm^\'i. m'^^mi^ {^smm. m'^^Mum, {mmm. m'^mmm^ (ec 
mm fi:}ftm\-fhfi^. 

nsttftlmiSj ES HDflS (embryonic stem cell) 

fc^-^ x-mM i^mi-f \^m± ^ ntcm^^^x^ * ^mf^^mm 
laj tn. Ecmmth^^^ti. ±mm^^mm. t mi^mm (^mti ^ ^-r 

Wt^ttid^fo^o :*:^BJ^;I*5V^T r^S(^)Se®J f*^ ^A-f" 
- 11 - 
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n — KtB^^J (signal peptide coding region) ^'a'ifo 

IRES (internal ribosomal entry site) irPlg-^^tt. ^ y v-;^ h n c:^ f^|§?l 

V^%m¥^(Dm^. IRES Jiy — htZL^-^U. ^ 

- 12- 
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(Spahn h, Science 291:1959, 2001), 

tii-feg m^'^ mRNA mmw^(D s' 0mmm^^^ v Tv^-zi-mrnHM^m^-f- 
^mmm^-^^^^-r^ ^±mi rrt^fgj ^Vi^. Ti^v^^i^^^f- 

^lJ<D*$Rt/Egit^fib. 1 bp 1 o(Z)±&£>t^^U. 1 Kb « lOOObp jZltS^^ 

-So 

Ti^^iJ^^n^^y ^^ig^jt^s-^j i:V^5ffll§^i. 

imt^-^-^i^x^x) . "sr^ (v) m^^:^^ (o mMt^hmi^-^f\^x\^ 
(J) M:i^st^5^;5^b«^$nTv^So :^mmx\tmm.'&n^MLm.B^^mi- 
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TV^-S tiCDtlloV^Tttl^il^Xfi GenBankC^H NCBI). EMBL(|Hj^#| ES,1) }£ (Df~ 

i/^/iS', 1996 ^. ix^i^T'y i/;5f— • 7rnT^>-i5'mM)o ^^i^'t2:/y 

^S^(Difl^lJ'If ^fi. -01];^}^ GenBank g:fe#-^ NG004051 (-^ ;^ IgG A ) . V01569 (-^ 

^mi^x^nhti. {i^f^< thn^^(Dmm:^x-c^x^fci-±m.m^^^^xmM(Dm 
mmum.t-km^-^'^xx^ ^mmm^m-To 
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5 ^ / >y^r^ ^—i ti-i. mwimm^i^^^^^ hWim<D^mt-i'^iM. 

;?^Pj!^in#'1='"e'f£ffli-S TRS (Recombining segment) V hj ^V^5ffli&fi> 

6#^^ft:Ji(D-^ ^^^^[^^^■'n:/!; K^I^SS^JJ^a'fe^cD^^ 25Kb Tt^t-fi 
gb> nonamer S.T>^ heptamer signal sequence (T^^:^-) Sr^^oJ^XTf^iB^J 

(agtttctgcacgggcagtcagttagcagcactcactgtg (iB^J#-^ 65)) ^Jei" (Daltch 
J. Immunol., 149: 832-840, 1992), A B ^Il]flS<Z)#< f^jlftlf C 

^-fe#:-hO C K ^iJ' y :yT?^ 25Kb Jcllig-f 6 DNA WM (Recombining sequence or 
RSo^l/^i/h) t(Dm.^^7L\Z.^^i:,(OX^^:itt^m^-^fhX\^^ (Durdik 
Nature, 307, 749-752, 1984; Moore b^ Proc. Natl. Acad. Sci. USA)„ 

i^jfe DNA (Z)tB mmm ^ ^ ± $ it 5 r ^ ^5 # ^ . 
i^mMm\-t^m(Dm^m(D^^x^^'^ ^m^fprniB 2005-014326 ^(dpjihi* 

mi fi, pPSs hEPO in vitrd^^^ — (D#3t^^i"o 5' : t> 

- 15- 
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:xlgfc(D5' PS >^n^ — ^5^ — IgK ^— 

PS, -y^'^tJ^^y'^f- KM*^ (Signal peptide cording region) :PS37°n^ 

—^—ymfo-^t^^ igK K=i— KMJ^> ^ y Y xi ^ ig/c 

v- F =1 — t:: « ^ ^ Hfc ^ ^ h n ^^-^i^ , hEPO (-SP) : IS ^ O v- 

x^^-^/v^:/^ K=i— KMJ^^^^:^-'fcv^t h EPOJt^^. polyA:-^'^;^ Igfc^^Ky A 
3' 3i^//N>-i^— :-rr>;^ Ig K CD 3' ^f-^M^^ AmpiT^ 

|l|2fi, pNPs hEPO in vitro ffl^iJ' — 5' 3^ ^^/N^^'f-— : 'x' 

XIgK(D5' ^^//N^f-— Mi^. NP y^a^ — ^ — t-N' t>x IgK i?^— -^J^ 

NP. K=i— KMlSK:NP ^— T^^fD(D-^'>;^ Igfc v-^^^/V^ 

^tbfc-f h a hEPO(-SP) :|g^<D v-iJ^^^/V-^^"^ K=i — YW$.'^^f^fi^ 

VMl b EPO it'fs^. A:-^r>;^ Ig K /K y A v-i^^-^/V^JJ^. 3' ^l^/^^y^—: 

-^^^ Ig ic (D 3' ^ ^yD-^mi^. Amp : T 1;° v- y ^Sttilis^o 

msn. pCks hEPO in vitro ffl^i^^ — (Dtft5t^^i-o 5' : >^7 

><,IgK(D5' ^^-/^^/f-— ^J^. P2 — ^ — Igfc iJ^—M^ 

2, hEPO: t: fEPOitfe^, *° y A: l> ;^ Ig fc *° y A^y^^^/l^^M^. 3' o^^^/^^- 
IgK (D 3' 3z ^--y-— -^j^. Amp: T t:°i>- y ^'ftttit'^^o 

|l|4fi;, 5: oiia— -N'i^Ji&t:: pNPs hEPO in vitro ffl^^ ^ — , pPSs hEPO in vitro 
m^i^^ — . pCks hEPO in vitro ffl-^i^i?^ — ^^A=^> ^ RNA ^ffl V>/c 

RT-PCR j^?tff^Jfe*^^^^-ro hEPO : t h EPO. RT(-) : IS^SJ^? ^fTt^T PGR 

0 5}i, 5. :i^n>-'v'|inJ5at3: pCks hEPO in vitro ffl^iJ' . pNPs hEPO in vitro 
m^^-^' — . pPSs hEPO in vitro ffl^i?^ — ^^A^> ELISA ^ffiV>Tit#Ji?t 

tt>(D t: h Epo mm^M^ bfciii^^-ro la ba y^. la 5b fitio 

pBlueRS-LoxP-Neo-DT-A-3' KO-5' KO Oltit^^-To 5'K0:-^'^^;^RS^l/7<^' 

h 5' Ji^ISi^. Neo-^ : loxP ifl^lJ^^(Di^i^tC#o:t^:^-^-f i>'^^if'l4^t'^K^^ 3 

- 16- 
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'KO : RS rci/^ h 3' T^ffiJ^. DT-A : i^y ¥]) T h A^itfe^. 
^^Xf pBluescript : ^ n — >- ^ ^ 

TWVttit (I1I7A) *5j;tJ?iMfi/^|ffffl:/p-:^^co<4g(lll 7B)^^-ro 5' 
A: ^^:^RS:r,u^l^V ^' ±.mmM(.,'^' ^/J^: '^'^X RS ^^Wp? V h 3' 

5' 'fxi—y^:-^ — ^^T4>'^^^^^-<^ 5' '^IlJ#A^i^^ffl^^f'>^^f^Jf:/t2 

— 3' ^5^— -^t^t i/i^'^i^ i^^-^^ 3' '(l!J#A?t^^>^1M^^i^W:^n 

— loxP-Neo-loxP: loxP Sa^J^-t<^i^vffilf-i^o^>:^'^^ Vlifttit'lS^o 

UlSf^. pCkP2 KI ^— (7^t#3t^^i-o — 2 : -^f^;^ IgK :7"n 

^_^_|j;^2. MCS : ^^^^'fP'fi. C fc : ^ :^ Ig Km.^^'&'MW. 

C jc y A : C K ^Jh=i K^TS^ 436bp b 5 Ig k y A iX^^ 
-T/l^m^. C K J^n" y A : C fc J^Jh ^ KVT^ 309bp b Ig /c y 

A V^^^/VMJ^> loxP-Puro : loxP MB^iJ ^ ^ (Dpia^^tJli^o t° ::l — n -^^ iXi/Wttit 

{k^. DT-A : v'^xy r b=3riX^A^jt'fK^> pBluescript : ^ n— 

^^^^^^ 

1119}*. t h EPO il'e^:^^^^ b}-#A$nfc pCkP2 hEPO KI 

t#3t^^i"o :fvi^—d'~2 : -v- T>;^ Ig fc :/n^— iSJic 2 . hEPO : 
t h EPO Jt-fe^. C K : Ig K itfe^^f^ilK. C K ^° y A : C /c « 

=i.Ki^T^436bp;ei^b'feS-^!>^ IgK *°y A C K y A:C 

ft mrit 3 KVT^ 309bp Ig K y A iy^-T/^W^. loxp-Puro : 

loxP EM^^coiW5^^(::itot°:aL — n-^^ v-vRttit^s^^. DT-A: i^y^rVT 
^yl^KmM^^. :JoJ;U« pBluescript : ^ xz—^-l^ ^^-<^ ^ 

01 0}*. (loxp-neo) ^ —^y' ^ -if -^M^T U /l^mik. 

\i VE?om^^+mnmmk^^ doxp-puro) t^v>ckhwoYj.^'!7^-^m\^^x 

^ ^^^^-^flf^T UMMM. 2 fficD^^IJRttil'fH^ (loxp-neo, loxp-puro) 
•b^ m B# $ n T 1/ J: U^i^ if j^^if n - 7^ (^ii© ^ ^ 1" o 

hEPO : t h EPOit-fs^. Ck : ^ :^ Ig fc at-fe^^^M^s loxp-puro : loxP Ifl^lJ 
?r-^(Di^ii^t3:i^ot°::t.— n-^-f v-^-Bttit-fe^. loxp-neo : loxP iB^iJ^-^rcDMS!^ 
' }c#o;t>;^-^-l' v^^Wttit^^s Ck3' y : hEPO+loxp-puro itjs^2§A*3 
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loxp-neo it^^B»A*5J;t>m*^n-i/igSlJffilMf^fi?tif7"n-:^\ E : EcoRI 

mi 1 m^<Diyi!fi-/\^^:ff- K=i- h'm^^wt^^<f^^^^ ^ epo 51^^/55^5^ 

— h tc^A^ttfc pNPhEPOKl ^^ — (DmT^'t^iro wyti^— 
■$t~:^x^^ lgK^vi^--^~m^ NP. ^y^^-r^v^y'^ KffiJ^:NP 
^^^y^ff^^x-,^ Ig/c v-i/^/l-^^'^^F^^— K^iS^> hEPO(-SP) :|lI^(Dv^i5^^-^ 
/l/^T"^ KMJ^^i#fc/^VMi h EP0 5t'^^^ Cfc Ti^y A : CK;|l-ih=i 

K^^Tr^ 436bp b -5 ^ Ig fc *° y A iy^-T/vm^. C k JJ^ y A : C fc 

l^jtzu Ylyym,^Q'^hvfi^hfi:^-^'>:^lgK^^) k^y^^-T/vm^s Ck : ^ ^ Ig 

Kit^^^SIH^, loxp-Puro : loxP Sa^lJ^-eoj^y^t3:i#ofc°:x — n-^^ Vi^B 
ttit'e^> DT-A : i^^^^y T h =3f iX:/ A^^^S^. *5j;t>* pBluescript : n — 

HI 1 2 fi. t: h EPO m^^+mmWrnm^^ doxp-puro) pNP HEPO KI 

tt^^-fo hEPO(-SP) F=i— KM^^^^^fc7'^V^t hEPO® 

{s^. Ck -.-^^j^igKmi^^^nmrn. loxp-purotioxPia^ij^^cDi^jSjt-^o 

t° — n ^ ;y Vftttit'fe^ > Ck3 ' 7° n — ^ : hEPO (-SP) +loxp-puro itis^^ A 
^.a — i/'^giJffllMf ^^^Jfeff^'i^ — ^\ E : EcoRI SlJIS^mif^ Fo 

ht-tf A^tL/c pPShEPOKI ^ — (DttitSr^-To PS:7°n^— 
^_:^t>;x. igK ^n^— iJ^-'^Jlg PS, ^'-TJl-^y^^ m^:PS 7°n^ 

_^_^^CO-^r>;;<. Ig k v- K=i— KM^s hEPO (-SP) : v- i/-^ 

/V-<:7°^ F=i— KMJ^^^^^cfc^V^t h EPOst^^^x ^^ftC/cTKy A:CK)^ih=i 

F ^T^)fE 436bp /^)^ b § >> Ig fc *° y A ^"''^/l/'nHt^s ^P^-;^ C fc ^° y A : C K 
^± n F ^T^Jl 309bp ^5 S !> ^ Ig k ^° y A i/^^/l^^llKs C /c : Ig 

»cit'e^^^^Mi^> loxp-Puro : loxP iE?IJ^-^(Dj^)^j3:i^Ot°::^ — n-x'^ 
ttstis^. DT-A : >^:7 7"y r h^v':/Al^it'fKT-s :^b^J;U^ pBluescript : ^ n — 
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|1|14«. MMWrnMi^"^ (loxp-neo) /5S /Jr ^/r'V ^ ^ ttfcT VMtatx 
t b EPO + ^^IJWttjtis^ (loxp-puro) pPS hEPO KI ^ —^m^^X ^ — 
-f>i^^^ titer UMMM. (loxp-neo, loxp-puro) 

fcT u/i-mi^^xx^'^'f:ym^^^^—^<^i^^^^'^o hEPo(-s p) : m^<^v 

li^, loxp-puro : loxP ifi^ij » j^i!^ t:: ito t° — n ^ VRttstis^ . 
loxp-neo : loxP ^ ^ (OmtQi^W^ ^•':t ^ ^^^'M^M^^. Ck3' :/ : 

hEPO(-SP)+loxp-puro itfe^^A43j:t)« loxp-puro it^s^l^^i^^ n - i/»SIJfflih 
'ifi^M¥f:^^-'y\ RS3' :/n—y : loxp-neo atis^^A*? J: tJ«l^*i^ n — 
SlJ;^i^-!f i/^?W7°n— 7\ E : EcoRI ^IJPS^m1^^ ho 

lai 5}*. ^^JSttst'fK^ (loxp-neo) t^i^ —>fT ^ ^tlfeT l^/^mit. 
t h EP0 + ^SlJ»tt5t^^ (loxp-puro) /as pCkP2 hEPO KI ^1^7 ^ — ^ffiV^T^ — 
>r7^^ >-^^$;Jxfc:T WVt#3t, MMMi'l^l&B^ (loxp-neo, loxp-puro) 
nfcT w/v«3t*3j;tJ«f-1fV0t;fffly^t^ — 7^«^'f4»^;^-ro hEPO: t b EPO it^K 
Ck : -^t^^ Ig K jt^K^^^^i^^ loxp-puro : loxP IB^IJ^-^cDi^i^t^l^^O t° 

Ck3' ^a~>^^ : hEPO+loxp-puro jt^^HS^A*5 J; t>* 
loxp-puro itfs^l^*^ n-^^^lSUffif-lfV^^^ffT'n-:/, E : EcoRI iOPS^^f- 
ho 

.111 1 6'^*^ CkP2 hEPO ES IBJJS. NP hEPO ^ ^ ES iDflS. PS hEPO ^ ^ 

ES^JJ^. RS 311/^ V h • ^—^^'r-Oi^^ • ES UniSJ; 19 i^U^M^^y^ 9 

-^^y^ (1 aSi^;^^b 4Mtp) COWSiJ: "9 RNA ^fflV^fc RT-PCR^I^ff^ife 

(T;(f K^^i-)o ckP2 : ckP2 hEPO es lin 

iScfc «9ftM$:Jxfc^p< =7'^'^:y^(0mmi^^h'^hfltc-^^^'f?\^(0^^. NP : NP hEPO 

PS : PS hEPO-^!>;^ ESlWISJ; 

RSe : Rsa:ix^ ^ h • ^—^y^^i^^" ' ^ ;^ ES linjja J; ^9 {^M ^ 

h a— /V:3r^ •^7>t. (DWBii;^!^ fe# EPO : t b EPO, 

GAPDH : ^ r> ;^ y i? 71/ T /Vt"^ t K — 3 — ^ ^ — h x t K n "t" — if 

(Glyceraldehyde-3-phosphate dehydrogenase) ^ RT+ ; i^^^RJ^C^^t- PGR (D^ 
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m. RT- : m^^mL^ ^ni^-f pcR (Dmm. 

mi 7 it., CkP2 hEPO -^'^7;^E SiaiaS^^T^ NP hEPO X ES Ira 

JJSS5fe=3r^ 7-^ PS hEPO ES m^^^"^ ^ CkP2 AP EPO 

TT2F?lraJiSS5l5^^ CkP2 loxP hEPO-^'>>^ ESM^^^^^ 

^y^, PS loxP hEPO ES ri^IHflSSJfe^T^ ^ *5 it 6 8 

^-tr(Dik?t'4' t h EPOiiii^^^i-o HI YJk\i:m'^\%(0^''yy^. HI 17B 

mi 8(^. pCk loxPV KI ^—(Om^-^T^^o iJ'— 2 : ^ ^ Ig 

K :7°n^— M:!^ 2 . MCS : ^/V^:^^ n — Ck : ^ ;^ Ig k at'fe-T 
Ck A : C fcl^ih =i K ^^T^JfL 436bp b t'cC ^ •> Ig fc U 
A ly^'-±JVmM. ^^;R: Ck ^ U A : CK|l-ih=i K>'T?5tL 309bp i^^hi-H^^ ^ 
fc/Ky k-y^^/^W^u. loxPV-Puro:^^M loxPia^J<l:-^(Dj^St;ii^Ot°riL— n 
v- :/»'14mfK^ ^ DT-A -.^J-yT^T Y-^^y^^ k ^SIh^ s J; pBluescr ipt : 

El 1 9 . (loxp-neo) t^^ — 4 ^ fl^f^ T U/vm^k. 

mMM^1&^^ (loxpv-puro) t^pCkloxPYKl^^ ^ — ^m\^^X^—^y'4>if 

^nt^Tl^/l^m^^. MMWi'l^M^^ (loxp-neo, loxpv-puro) mm^^ntcT U 

loxpv-puro : loxP MB^IJcD— iFP^^iS^IJ-efc ^ loxPV IS^IJ ^-^ (^i^^J-«FO 
n-v^ i/>'li|•ttJt'fH^^ loxp-neo : loxP IS^lJ^-^c^MSS^-lto^;^-^^ 

Vftttit'g-^^ Ck3' :7°n — :7-- : loxpv-puro at-fE-^z^A^DcfctJ^' loxpv-puro at^K^ 
n — VjlglJffliMf >')|fW7°i=' — y^ RS3' Zfu—y^ : loxp-neo 3t^^2»A 

^^■c^^^i!^ vi^iymmm^-^^ym^y^^—-^^ e : ecori sijps^^i?-^ ho 

[112 OJi.t hEPOm^^i!)^^ ^—-^"^-^^ hJ^#A$tvfcpCkloxPVhEPOKI 

^^mT^^^-to -7°^^ — 2 : •v"^;^ IgK y'n^ — 1iM^2 . hEPO: 

t h EPOst^^^> Ck : -^^7;^ Ig k ^t^^:SSIH^^ ^^ft C k ^° y A : C k ll-ih 

=^ KvT^5^ 436bp d^b^cfc^^'^:^ IgK:^N°y k i!fi-/\^m^. ^^^-ftCK^Ky A:C 

K H-ih =1 K ^Tr^ 309bp b § ^ Ig fc ^° y A iX i^^^i-Zl-mWc. loxPV-Puro : 

loxP ia^iJ (D— §|3^MiE^'J ^ loxPV MB^J ^-^ CD i^^S tciito t:° ^ — n ^ 
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DT-A : Z^-7TVT ^^V^A0Jt'fe^^ pBluescript : i^n — 

|112 1«. MMMi^l&B^ (loxp-neo) — ^^y' ^tht^T U/l-mTM.. 
t h EPOm^^ + MMMi^Tt^^ (loxpv-puro) ^SpCk loxPV hEPO Kl^^^ — 
^ m^^'X ^ — 4 > ^ tl^f^T /l^misis MMWi^MB^ (loxp-neo, 
loxpv-puro) ^ n T *3 J; 1/ iMf ffl 3?" in - fift ^ ^ -t". 

hEPO : h EP0^1'^K^=^^ Ck : ^"^^^ Ig k it'^^^^M^N loxpv-puro : loxP IB 

^ij<D— ^^MiB^j-efcs ioxpvia^ij^-^(^]^^^t-3tot:°n.— n-^^ v-vBtttit^ 

loxp-neo : loxP iS^U (T^Mi^^^^lito^^;^^-!' v-VRftitfe^, Ck3' 
— : hEPO+loxpv-puro at-fs^?* A*3 J; tJ^ loxpv-puro itlE^I^*^ a — ^-iljgljffi 
-^fl^M^-^^—-^. RS3' ■7°n— : loxp-neo jt-fe^^ A*3 J: tl?l^* n — >- 
51SlJffliMf ^/^^tfTT^in— E : EcoRI ^Jl^^^i?--f ho 

HI 2 2 t h EPO jt^K^;?)^^ n — ^^^^'i^^ f (c:|^A^tt/c pNP loxPV hEPO 
KI tft3t^^i"o NP y°V2^ — ^— : — 2 j; ^ 300bpftV^± 

«a^iJ^i#o-?'>i7>; igK :/i=r-=e-^-^^. Kli^'.NP :/ 

Ti5^(^'^'^7;^ ig/c K=i— hEPO(-SP) :|a^(^v^ 

^^^'-^71^^-7°^ K=i-- Kf^^^^#fc7'^V^ t: h EPO Mi^^. Cfc/Ky A:Ck|I- 

jh=i K:/T?)fL 436bp 7!}^ht^^^^ ^ Igic^]) A Cfc y A: 

C/cJ^lh^ K:/T»fe 309bp ;a^fe7feS-=<'!>;^ Igfc a i/^'^/V^:^. loxPV-Puro : 

loxp ia^j o — §f5^^ia^j x^^i oxpv la^j \z.w-^ t° ^ — n ^ ^^it 

tt^tfs^^ DT-A : i^yy^V r h ^ A^itfK^^ *3 j;tJ« pBluescript : ^ u — 

|g2 3«. m^Mtta^^ (loxp-neo) ^ V $ t^fciT Wl^«5t^ 

t h EPO jtfs^ + m^JWttjlfKT- (loxpv-puro) ;aSpNP loxPV hEPO Kl^i^iJ' — 
^ ffl V^T ^ — ^' V $ T Iz/VtSit. ^^JlM^itls^ (loxp-neo, 

loxpv-puro) 1^* $ tbfc: T i^/i-^it^b- ct tJ^i^ if 13 ^•'(^fiL^ 

hEPO(-SP) : mM(r)^y'^^^f^^'f^ K=i- KM^^^^^fc7'.eV^t h EPO it-^^. Ck : 

^"^^ IgK jtfe^^S^^J^s loxpv-puro : loxPia^lJC»—^|5^mSa>?'J"C**? 5 loxPV 

ia^U^-^(^l^^i-itot:°^ — 13-^^ -v/^BttitfK^s loxp-neo : loxP ia^iJ^-?:(D 
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|^^E^tCi#FO^;d-^^ v^^WttilfE^. Ck3' •T'n— : hEPO+loxpv-puro 51^^^ 

A*5j;-a«loxpv-puroatfK^I^*^c^-^SBiJffli^i^V^?|(f:7°n-y. RS3' 

— -f : loxp-neo ftfA^^A^S j:t>*l^*^ P'-^'ilSlJffliMf :/^?|ff7°n-7\ E : 

EcoRi uwmn-^^ ho 

02 4fi. t: f EPO itfE^^^^ ti^^^^i^'i^"!' h^;i#A$tLfcpUShEPOKI -<i^ 
ttit^^-To PS — ^— : ^-^^ IgK -7°^^ — 'nS:'^ PSs v/^^^/l^ 

^J:^.hEPO(-SP) K=i — KM^^^tf-^^V^ t: h EPO jt^-?-. 

C/c : ^>>;^ IgKolfK^^SM^^. ^^;RCfc^°y A : CK:|I-Jh=i KVT??^ 436bp 

309bp b Jte 6 ^ ^7 Ig K ^° y A loxPV-Puro : loxP iB^IJfD— 

MB^J-efe^ loxPVia^j:^^(DM«}:ii#ot°3- — n-^-r V>'»ttJt'^K^^^ DT-A : 
v':77^ y T h ^>^i/A^3tfe^^ *3j:tj^~pBluescript : ^ a — V iJ^^i?' ^ — o 

EI 2 5 fi. ^^IJWttjlfe^ (loxp-neo) ii^^ —^"t -i ^ ^fcT 
t h EPO + ^^Jimit^^^ (loxpv-puro) ii^ pPS loxPV hEPO KI - ^ffl V^ 

^^$;J^fcTU/V=i#5t^ ^^JBtttSfe^ (loxp-neo, loxpv-puro) 
iSm^^i^^fc-T \^f^mik^^X:^^-^^--'U^^'^'^-y^^^^^'^^^ hEPO(-SP) : 
ig:#(^>^i?^^-^/V^7°f^ K=i— KM^^i#^-=^c^V^t h EPOftfH^. Ck : Ig 
«;.5t^^':^1^^^. loxpv-puro : loxPia^JO-^P^MiB^J-efe 5 loxPViB^J^-^ 
cDif^i^tci#ot°^— n-^^ i/:/i"t'I4it'&^^. loxp-neo : loxP ia^JSr-?:C>i^$^t^i# 
o^-;^-^^ v'>^B'[4mfK^^ Ck3' :7'n — ^ : hEPO+loxpv-puro it{K^#A*3 j; 
loxpv-puro itfe^l^*^ i=^-^ilSiJfflf-if :/^IW:7°n-7\ RS3' 'fxi-'f: 
loxp-neo jt<K^#A*3j:t>*|^*i^n->'51BlJffli^i^:/il?W:/i:3-:/> E : EcoRI 
UWm^-^^ ho 

J!^T^ *?S0.^^l¥^llIJ-l5S.0^i-^o 
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y V K^^^^^:^jlfK^<^^^ 25Kb TiJ^J^lfiei-^ RS V ^ V h 

^ ^ <^ o r ct V ^ ^ fc t^i^m-f- § "t? o T t> J; V No 

aS^^tbfc cDNA ^'g-tf^m^^^' fSr^f Ai-6r t t^lJ; «9 ^ 1^ cDNA ^Sij^^c^JNU 
J3S*5 J: t;^/ ^ fc filB.!^ *3 V N T ^m-t" ^ o ^ ^ J^fflJJ^ *3 j; tJ«/ ^ J- 

(El^brecht b^ Mol. Cell Biol. , 7: 1276-1279, 1987). t h^-fe#:fe6VN 
\-±^(DW^y\ {lomizvka b.Nat. Genet. 16 133-143, 1997; Tomizuka b.Proc. Natl. 
Acad. Sci. USA, 97, 722-727, 2000). ^fcfit h AX^-feft:^ ^ (Kuroiwa 
Gene Therapy, 9, 708-712, 2002) fj: E\:L^'^tl^M.B>'^^^^^^ ^ t t^-V 

^fflVN^r t ^ (Mendez Nat. Genet., 15, 146-156, 1997) „ 

h 14 #^-fef*:iffK- (SC20) ^<*#L. ^^fs^i-S f^V;^^ n^y 
5; ^ r>^5^^j::oVNTfR^ LT (Proc. Natl. Acad. Sci. USA, 97, 
722-727, 2000)o SC20»f>tfit y' l^mm^^^M^-^c^^^s 

-23 - 



wo 2006/078072 



PCT/JP2006/301379 



B y i^^mwm^t^m cdna oigmjo^RriB^ ^c^^o 

(HPRT) jt^^^cC^^;OS#Jf P^tvSo ^^51^^^5=35^ p« ^^t: hSjJ^Jz:*5VN 

iE^i(^rafc^ Vi$^—^/vy ^/i'^:/ h y —i?--r h (ires) ^iagb. 

(D IRES cDTiTfc^-iae^tbSo irf^iDib. m^mmnn. ^Vi^_b^3:*5V^T. ires 

^Bj;tl«/*/c^^i^aft^-*5V^T^p.i-5^1fH^(75^°y A i/^^-^/i^Mi^^fflVN^:: t 
^^x^ rtt^c|SI^$tb'5^>(D-t?^i?'cev^„#iJ;^tt^ t:/'>-i'/^;^ 4o(sv4o) 
m^(D:^v A v-i/'^/i'^:^?'ce^^(^^ts^Sr9-Sf-e<2f^c^{tb,(^^°y Aia^j^fflvN^r 
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*3VM:^m-t-§at^^(^ It-it =^ Vi^t^V A v^^5^'■:^/^'M^^3— F-r^Sfl^iJt^ 

4 -^ — (Drnmi^^^^xm-m^ti^^V AiX^5^-:^/^-^^^3— K-rSiB^iJ 

40(SV40) Sjfeo^y A i/^^7--:^/^'fJ:^^.C^^;6S^^f btbSo ^fc:/n^— — 

ffi^ij, ;^Ma^iJ, *5j:t/^y A v^iZ-t-zv^iic^^^— K-rssa^jojiRtdgaei- 
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^ityu^—^~tW\ C^^<D:^]) AiX^^•:^/^'^i^^■v'5: T>''>^/V;^ 40(SV40) 

m^^(omm^ xxj^x^fcit mm *5 v ^ r ig^msa^u o is m w ti 

b< f^\^^-mm^^^^^^Mm^^^ s -^t^^ — ^yy^-i ^-(Dm 
C0^m^^JfPi-6 7"n^— E^iJO 5' ^OigUfi 1Kb i^rtT'$?^r 
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:*:|§0^t:i*5it^$?* bV>mg^ bT. T'n^— /B'^^f^^gi^/y-^- 
^mmmwv—i^^—mm=^—\'^mmt]^xi-i. ^Wi^i£ir^^m. (v) mm(o\^^ 

^ b < «*W!]fE«0 PS mx-h^o 

§ tiO-T?}^/^ < , f?!l;tf^-7°n^— ^— blEfei5fe(7)7Ky A ->^'-^/l-M^^->- ^ T 
^"^^y^;^ 40(SV40) S5fe(Z);!Ky A ->:J^-^yl-|a^/=e ^^;6S#tf btb^So ^fci5^— 

tClf^s •^(D2o}*lRlC%(7)-efcoT^5 j;V^b^7'^§^5(Dl?fco-Ct>J:V^, y A 

K-rsia^iJ^ bX^?^ bV^^ti«-^^7;^^^:if n:7^y k IK 

t>V^fcfi«a)^fc*3V>T5Smi-^it^^f^#y A 3' ^^i. 
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m IB ^ij (b ^ m ^ $ij tip -f- 6 n ^ — — ia^ij o 5 ' o m it « 1 Kb -e § r ^ 
^thx-^^o BffMoiieK^=^ — K-rs^^Ma^iji-ttm^tLfc 

^ — ^VSttib-t"^- ^^^"^^^ ^ (Picard . Nature, 307:80-2, 1984)o "f" 

^at^Kd^ 0 n ^ — — iB^iJ ^ » b fc?F0 Hirf >- ^^ ^ i^- --Sa^'J ifi^^ IB 

e-f-^n ^ ^i-T?^^o ^/cBlfMc^:?^'^-^^^®^^^— K-r^^BtSB^iJJ; «9 y — ^ — 
SB^iJ^i— m^^l^5febfciB^iJ}i. A^6^t-:fe^:^^^n7^y ^ k ^itiH^S5fe(^7° 
n^— i5^-/5'^^S31R|HWy -^J^'-Sa^iJ^^— K^*^;O^bne§iB^iJ^^^bfc?f0T:\ 

^ffiJ;ifitfftE^^^/^:/i;'-— IB^m^f- fp^3:TljK^-^^^^^-^^BB^'J^^#?i-f- 
§n^;5S^btLT*3l9 (Meyer b^ EMBO J. 8:1959-64, 1989), S^itfe^^^O 
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1-1. m.Bi^mAEsmm(Dmn 
^^^^^ ^—^mm^^. 

^^Jfe-f-r t;6S-c^6o -t^i:^^. ^ J J>.^\z.^ —^"r ^ -^f^^ —t^'y ^^'^ 

:y^^-<^^ — (D^f\.^f\. 5' 3' ^-h^h'}:^fi:<h^\Vo^ 0^L-<f^2Kb 

m^^:^) ;5S'fMi-:5fcJ6s ^5 (7)|igit« 3 Kb i^A± i 7^=? ^ ^ ^ /S^fS 
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^ ^ ^^^Wu je:#i=B m ne^s Soft y ^ 3 — ^ vm^^i^^- -^^t ^ y"-^ ^> 

•A^h^j:^^^M^X^-DXh.PCR ^fflV^:^c:^^'^ (Akiyama b ^Nucleic Acids Research, 

2000, Vol.28, No. 16, E77. ) \:i X <o s fj:mmmmmmm^i\^ i^ -^y^ ^ 

^^^ — (DmM<DiiLm^^MA-t^^t7!)^X%^o 

ZyB ^y-^ — ^ — m^M^Xp^^ — if (7):^*^g{t §«it;05f£T 

Aly-!f^-^ ^ — ^^joJ;t/3' ^M^t^h'>fi:< h%^\Vo^ 0^b< 

— j-;jev^Ts y'^l^i^ i^a ^y^—-^—}! bXfi 

^ A 3t "e -5 o 
(2) RS >- b • ^—^"T^ l^^ •■^'^y^ YSU}^<T)W^ 

-^•^^ ^^mmnMn)>xr\zM'txbfi:iomxmtL-f^^ht^x^^omm^ 

y^-^^'^^-Y^^h \^X'0 'i^hfh^^W^ 2.50 (DK^a^Sib. ES ^miSfflJti-tilf 

-C^K^. :7^-i5^-||ilJ3gi§ilfi4't;i»«b-Ct«*b. m^^K^^b ES^^^^T^fe 
WbTv^:5^i(^o^I^M^ b y :7^->^^^^-rs es ?^flSffl^&tffi^fflv^x53'i5:^ 
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y— X8 v^— i/^J?— y^"^ 1995 ^. ^±%h (0*IS) mK^^^M^:^' 

zr.\y^ b n/j^i^— i/3 y 4<:7^^ 3 .If J; «9 i^;^ ES %m^\zMK^. 
RS i/h^^r^b. d^o^(0'®:^tc:ffimitfe^75S#A$tbfc-^'>^ ES J^WflS 

(3) — ^^^^Vi/^ci^iJ^-c^W^ 

-fxi^—^ — /5' #asRM:^/ y — ia^ij =^ - k^jj^;*^ b ^ w.n^ ^xy-if^^) a 

2*A-t-§1^^ifl^'Jf*s ^j-fik:^^ y — iJ^^^— iB^iJt^:Sffi(^='>^t''rr — ^J^- 

W^iJ' W0^«^^#^^^^*^-it=3 KV^-e^-^A^-ev^tb^^ cDNA -e^i^^^hn^^ 

IS{iv^/?)^7^^§ j;V^o $;^^6^l^ffia^|J^±^ J; o "C =t — 
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b ^ Sfl^'J*5 J: t>'*° y a iy ^^-)-/^$Mi^ ^ ^ — Ki" S E^iJ ^ m^^^ fciSI^ $ Hfc 

<^ — (DMcW-mn. m&-^^h<DXi-if^\^:d^^. pCk 1oxPVKI-<^^ — 
b A tM4 ^ b T ® ^ fifij PS ^ ^ ^ if f 15 -fi BE ff $ n S o M t^i . ^ 

# Ai- s i ^ -e ^ ^ o 
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•/)^ht^^^^^Xh<:>X h^PCR ^ffiV^/c^^£(Akiyama b>Nucleic Acids Research, 

2000, Vol.28, No. 16, E77. ) J: t9 . ^Mmmmmmmm ^ <^ — ^ ^ > ^ 

yv"^ ^'i/^i^ O-^tb-^ftL 5' JS*5j:t/3' )i^^^bii'^^=C< t 1Kb. 0^ b< 

» 3 Kb fiJL Jigitb-r V ^ 6 r a; ^ ^ -r 6 it^T- i5'-<^>^>'^-<i5'^->'^ebt/ 
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H^ttJiS WO 00/10383 -^z^^- 7 b (2000^3 ^ 2 0 iai^<5^P) JcHfi^^tvfc 
pLoxP-Puro n-^^ b ^fflV^S ^it-^^X^^. ^ 

^Jiii-tt;^7ir >y ^(DWi^l^nMljmi^ Lox-p IE^iJ ^-^^-ev^ j;oT wo 
00/10383 -^y^i^yu^y h \^mB^^t^:f?W:K X ^ . mni^T&B^^^ — ^y' 

(2000 ^3^20 |SI^<2^^) Km^^ntc pLoxP-STneo ^^(D Neo »'14:^7-fe b 

^^Ay-ev^;5o J:oT wo 00/10383 -^/■?>':7 I/-/ b (::te^$Hfc;^?i^c: 19 s IH 

jjjf^f^-^ — — ;^ t° ^ — n -x' ^ >^»tt:^7 ir 5^ h ) ^ v ^ RS iB^iJ ^ l^*-r 
-5 fc A ^ tLfc /i< v^T" ^ :/ir Ui^-^b ^mMMWi^-^—:^ — (M tl \1 Neo » 

6 LoxP IB^IJ^ bT. ^MMLoxPiB^lJ (Lee Gene. 216: 55-65, 1998) ^fflV^^ 

^^tb-St"^— n-^^i/ ±iy h i^i^cJO LoxP IB^IJ ^ ^ 25kb T^^t^l^l^-t- 

6 Rs mmMm^w^-t^ Neo 5/ b LoxP m^T^^ / -^^mms.-^ 

(Xub. Immunity, 4:377-385.1996). S V^^^ C fc ^ y ^T?5l^1] 9kb 3' 
^J^^^/N^-ih — (Gorman ib. Immunity. 5:241-252.1996) KWA^thfcM^M 

t4;^-fe >y h :/ y ^ k ^jt/K^fD VDJ |§.^;t^ll.# b. k ^(D^ia* 
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:^qgT-t-sm^;6S^^$;i^-CV^/Co r t^b (D#^^i:^3V^T^i. Cre/LoxP l^^J- 
^ (Zou P?. Science. 262: 1271-1274, 1993) tc:*5VvT}*. Q, K~^'W^\Z.'^Wt 

igfc (D$ij^4pfiig^^ijffl bTv^;5;e)^ i^ftt4igK:5t{H^^«^aiAz:bf^^m^:=^^y h 
-^e^;^E slinjIS^ bT:^^i5^n:/y k ig^jtfs^f^T^I^ 25Kb RS 
K S^WT?jfD(^gS^i:-t-SatiH^^^s ^-^^-Y >^^5^^^^^5?-^fflv^T^fA-t- 
|3J||5^4J^J^j^!j-effiV^f^;i'LrV^§-^ 'i';^ ES Iffl^^ TT2F (i. C57BL/6 CBA ^ 
^^(D^(DF l11§#:S5fe©liaJ3&-e$?So ^fexlibfcJ: 5 (Deng & Capecchi, Mol. 
Cell. Biol., 12:3365-71, 1992). ^—^'r^ly-!f^'^^—\Z.^^^^^J^^ 
lRl'ng*^(^ia^J/i>5 C57BL/6 {^^l^^t^^^. TT2F ^J!g^^:*5V^T« C57BL/6 S5fe(^T 

i6 C57BL/6 Sjfe-^V i>. DNA ^^t^^ —'f'T ^ iJ' — ^fflV^T C57BL/6 

(D r W/VlclM ^ }i G418 — A-r 6 r ^ -ei: ;5 o b tbfe: G418 

ffittt^^^:oV^-C. 1::°^ — n-^-fi/^/fttt*^ — ^^o C57BL/6 S5fe<5^V 

i^DNA^-^tfi^ — ^'t"-^ ^^^^^^ i^ — ^2^AUTt:°rL— n-^^ v^^^iifttj^i^o G418 
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;^mffiA(J:J;oTffiK$nfciPCTHI^tHiSwo oo/i0383 1^5/ h (2000 

stfS^f*. wo 00/10383 %/^l^'7\yy M^fB^^tbfc Lox-P Puro ^ Ki-S 

^(0'^mzm)in\^\^oj.-VW^\W^h'^\^'^o J:o-CWO 00/10383 

;5 idf^ffl -r S r ^ /JiS -e ^ 6 o 

^^flaS (Tomizuka Proc. Natl. Acad. Sci. USA., 18:722-727, 2000), T 
6 T y ^^/^BtT^lS^iiK (Morabaerts fe. Nature, 360: 225-227, 1992), ^-^^ 

vi\fi^m^^^UmmM}i bTfiJffl-r6#^(;i(i. -^-Y:^^'^^^*^^^^/ v'7r 

^ Y\CX,^%n%P^<OtF^W^^ (Nabeshiraa Nature, 364:532-535, 1993), ^ 

^ff^^Mf^'^'fcS aphakia (ak) ^^fi (Liegeois b,Proc. Natl. Acad. Sci. 

USA., 93: 1303-1307, 1996), I/:=-^itjS^^$lJf|l|i4i bTflJjlt-^«r^(-tt, 
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Salll y iy -i^ T ^ h^^^^WmU^<^^^^^ (Nishinakaraura 

Development, 128: 3105-3115, 2001), T /^^^ ^ l^mi^^ ^mmU^ t l^X^^ 
'r^m^i^n.c-Metm.Bi^Xm^^^Bmm.M(D^mmiBladt Nature, 376: 
768-770, 1995), V t l^X m\^^ ^M^^M. PdximB^ 

/ y^t^ hiZ^^ mMmrnXmrn ( Jonsson h . Nature, 371 : 606-9, 1994) 

V^-Sr bV^o m^\'£-^^^(Dm^. CBAXC57BL/6 Fl ^jfe^O TT2 iPiS^ 

fcf* TT2F ^Blia Yagl Analytical Biochemistry, 214:70-76, 1993) 

;6^b(D=3^^ ^f^Ml;ioV>T(i#^K;a5 Balb/c (S-fe. e^BB^iJ' l^Tt±). ICR 
(e-fe. 0:?^ia 1/Ti±). ^fc^MCH (ICR) (S-fe. H^IHP^i^ 1/T|±) 

y p« ^-T^-S/a (BC) {CctoT. :5>{l::#t^tt^^-t-^lllliatc J: 19 ita^fbS^c 

p« «9ttWbfc DNA ^fflv^fci^f-*>'^^|^lf^ PCR^^lf^tc: J: t9ff p 
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^tt. -^(D^-feiziJ: i9;'c^;6=«('^J^-r§^ ^:d^"e^5c TT2F M (S^:^ 

•fe) S5fe(Ditfs^2gA^^!ilSatt^ MCH(ICR) (e-fe) K(D^g^-^!i7;^ 

J!S ^ J: t>%/ ^ « mit § a^^^ A^'ft: ^ t^tt^fl IScDMi'C^irffiMi^^fo 

^^■T. ae-^«A:^^fc#IBtt^raJ!a*5fe(^^>(D(^^#?i-t-So it-fs^^A^^^b^ 

(Dlll^f-i, FACS fil^lf (Fluorescence-Activated Cell Sorter ) ^ ELISA & 
(Enzyme-Linked Immunosorbent Assay) J: o "C^^tBBrti"X?fc 6 = al-fE-^-^A 

5>{I::#tgttllIl)3aS5l5(D^raJ3S*5ctU5//•SfcttlJI.^^3:*5V^T#AUfc::|^mSa^IJ (^Sit 

fcRT-PCRvfe (Kawasaki fe, P. N. A. S. , 85:5698-5702, 1988). 7— 

^ (Ausubel h, Current protocols in molecular biology, John Wiley & Sons, 

Inc., 1994) fi:}f\z.i:K)^\i^-^fi^o ® ^ *A bfc^mSB^iJ 

\k.m^m\^^fcmm^^m'^^k (elisa ; gui • ^.^ c2-:/^f$:^^-^^^T 

/V. 1987. ^iJE&i^-f ^^-7^^ y-(^ (0*IB)). -y (Ausubel 

stis^) ^ 3 - K-r s DNA ^mn i-^.^ ^#:-e^tm RrtM^.e ^ 
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— y^^-Y Vi^^i: ^la^-^^b-frT. -^'>;^J^;l^(Di]i|^a ('^-:/^ tiyv>, :/^#) 

X*^5-^ i^7>!.|Rl#(DJt'fK^gfc^;05^tli-7'£ofc: (McCreath . Nature, 405: 
1066-1069, 2000)c ^!| ;t f^:^^ i/ n :/ y ^MMt^ ^ 5^ iJ' T h J; «9 B IDBS ^j)^ 

^m^^"^. m$&B.mm^^ E.sm^^mw^mxh^o es »^_bfB b 

mmX-i^'^^mt(DmX^^ "7^^! Mbtl^Sf^S'^nM-efc'? (Cibein Nature 

Biotechnol., 16:642-646, 1998), r> ^ tt'CT'c^ < c^ftiK^ ttJ^flt^^^V^T 

\.rc:^mm&W(D^mm.:d^'^mxh^.:kW}^(Dmm^^x ^ . 

#P ^ tiS-"^ < DNA ^1^^^-;' Kuroiwa b (Nat. Genet. 

36:775-80, 2004) ntcj^mz. ^ <^X ^ -ym}^^^Wi.m^Mim(D]^^\±:^'M 

^iHnji^^^ejSu IB Kuroiwa (Nat. Genet. 36:775-80, 2004) Km^^t^:^'^^^^ 
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i'^mmi^. f't^it^M'=f-m (m^^-^^imii^mmmifmA?^. 1991. itim 

^^a — -v^bT^i^ 9^yh. ^/V^ 5^ h ^ — , '^7f-^^fc 

(BALB/c 5: J^a— P3X63Ag8U. 1(P3-U1) [Yelton, D. E. b. Current 

Topics inMicrobiology and Immunology, 81: 1-7 (1978)]^ P3/NSI/l-Ag4-l (NS-1) 

[Kohler, G. h, European J. Immunology, 6:511-519 (1976) ] , Sp2/0-Agl4 (SP-2) 

[Shulman, M. fe. Nature, 276:269-270 (1978)], P3X63Ag8. 653 (653) [Kearney, 
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J. F. h, J. Immunology, 123:1548-1550 (1979)], P3X63Ag8 (X63) [Horibata, K. 

andHarris, A. W. Nature, 256:495-497 (1975)] ^^^ffl ^ ^ id^^T^ bV\ 

;]^:fy:fh^i^y—/\^. y v^-v-r v'V*Dj;tJ«'>->Ji^i.lifiL^^ (&.~f Tfcsj arv^5) 
^*P;tfci RPMI-1640 m^i^ S-T^ ^^T ^M^rxL^^'] . ^ 
^^;/ni§±t (Iscove' s Modified Dulbecco' s Medium ; ii/.T TjMDMj h\^o). 
^^Cfi^Vv^-/ — iJ^VvJgife (Dulbecco' s Modified Eagle Medium ; ^^.T 

TDMEMJ ^ V^ 5 ) ^Cm'^^^'t . ^M-^fZ) 3 ~ 4 0 tui-iE^J:§ii& (^!j;tfi\ 
10% PCS ^^tf DMEMt^itfe) -e|i^-t;^#b. Bb-a-^ 0^2 X 10^ ^_h(75il^PJiS^^^ 

J; 5 {-^T 5 r % 5o »^Ji^ ^ ^ a — ^ ^ ^tlifiLmi*i4fc (#!l DMEM) . 

-^fz.\'^^) ^ymmm^m-^Mm {—m^YY,^ hm-i^^) -ej;<^5fe?tb. muuh 

^:j^xi—^(D%m&.(D^Y.ii^mm^^ : 1 ~7^tl 10 : 1 S J; 5 i-tM^ jS'II^^t- 
ii-rSo _Ltf^l^*b. it«bfci#«P^J: < tSCbfc#. jt#b^i;6Sb lml(^ 
50% (w/v) y Uly^^V =^ —/V (:9-^ft 1000—4000) ^^?>*6ifiL^Miti^&^M 
Ti-5o ^^^^^ lOmKDMlfa.mt^i&^'^o < «9 ^*P;^f::^3iiLN^ili-5c 

m^^x. •^tm\^tcmm^M^(D}iyt°^^iy^>' • 77°^ y • v^>-ift 
*5j:tj«t: ^>'-6 ^^t^sEm^M i~m^ hat: i^mtmtn^) ^ 

{^mmi^xmrnm^i — ho#!>^/vt::^^^b. 5%^m;^'x#^T^ 37°ct^2 

5:ain— v'jj^BjjS/DS 8-Tif ^'Tc=::/ii[t4|^T^fe;5^'a'> -t-^cet^-^> t:^°^-y-v^ 
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V. ^'T=^V • y 7}?i//V f ^ 7^^ — (HGPRT) Xm^X^^ ^m^B-^^ 

HAT 'a^i$it'^'-e^iife#t?ir7^ev^o — flWIiBJi^^^ 5 b^ife-g^liBjis. fe§ 

mmm^t^ ^ i^(Dm^mm^i-i0'^f)^h^. t^ox. hat -^wt^ifecfT't^t^*^ 

bT#M6^^=^^Ji:^*i-J^ ^ ELisA-e;^^^ y "c=:>'i^-t-5 r ^ tc: i D . ^Ab 
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(Dmm • ^T^iti^Mir^i'fm^^m-t^^t-A^x^ Wi^(Dmmmxi^. #Ab 

fc^^^ia^J^ UT^y ^^n/K^^^ (EPO) K-f"6 DNA ^fflV^fc:;OS, 

i^fciy^T j>^^mi^mfxmmir 

tL5^5<7)<D— oT-fe^o m^i-t^ h 131*3 V^T^JkttseRtD 10—20%^ i^J6. 
(DitSfi io~ioomg/mi ^mir^o Ig B ^BBS. ±t::^(D^^5>'fb§^'e^ ^ "7°^ 

yC-^mm^^^^^X^m^'^m^th^^^s Ig3t'^S^M^-*3^t§ffiV^|g^¥Stt. mRNA 

m^w^n'r^:^,t ^^h. Bmm(D igAB^<7)mmMmTxm^ intern Ami^^ 
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-5 o 

DNA (cDNA. ^yJ>.mA) ^^A^f^^^o ^fc. 0^ b < ti^ii^ ^ K >^ (DJi^^tC 3 

Es mmti.x:^m^^^yv > icmmMB^(^Tmm 25Kb rs 

fc^SMfe^i^it^-@e^<^-rsJlfe^^^ ^^^5^-<^^-^fflv^•r^fA-r 
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fc PCTHI^ttJiS wo 00/10383 ■^/^°>':7i/ 5, h (2000^3^ 2 0 S^<2>^) t-tB^ 

^ ^~-rp(7)\^'^^U-^4 i^^Wtm^^nW 00/10383 -^/^°>':7 bJCfB«c$ 
nta Lox-P Puro :7"^ ^ FtC^Ji? ^(Dmii^i^m:^\^i^ Lox-P ifi^IJ^-a ^-t?V^ 

;5o j:oTwo 00/10383 1-5/ b tci|B«$tbfc::^ife-eiRlB'l4it'(S^^aH5 

^<DX^^^^t\^Xn. wo 00/10383 ^/-?>-:7V'5/ h JCLfBg^ § tbfcife^iJ'^ n :/ 

y.:/m0y ixiJ^re^ Mti#/fi, ^SByt/^N"^ (B22oi»tt) ^xmi^. sk 

'^^Z.^^'ifn'f]) l^t^^^^fhf^\^^t\Z.i^^ (Tomizuka h, Proc. Natl. Acad. 
Sci. USA. 97:722-727, 2000). itf^T-^A E S ^HH^cDMi^t- J: 6 ^ b 

J: o-CltHi "TIE-t?fe 6o ^ — ^> ^' ES lP]J3a*5l5 B II^Jla^^*5V^T^fA bfc^l^m 
— K-rs^-a'. mRNA Jbi3:|RlH#lz:#?5E-r6#Al^l^iB^iJ Itatst'^^) ^> 

IRES cDifij^i^j; 19 meKi-ifiR^n^o mAru/v(DKmMi^^(DmM 
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m^-vh^o^^ hWimi^^\^^x Bmrn-iB^iz b nm^ ^ ^i^mB.m\^mm.-r 

fi^lft n y ^ =1 — K-f- 5 mRNA » g f:*:;6S{> t£\^^ ^ t K ^ . WA^^M^l 

i^xm,i^^^x^WAmmnm^mm.-t^. nAmmEm^^=^— K-f-^Bf^^^if e 
mA^mmi^^\(DBmmi^^iir^mm'i^T(D^ ^Ki^xmm-^ti^o ^Aitfe 

mMB^^R^A ^fflv^fc RT-PCRfe, if j; Dt^tH^^^o 

:/n 5/ bfe^^fijffi bT^ttHT*^ §o ^fc. mAm^Mn^='— K-f-S DNA ^jg 

■r ^ fetf^^^-e^A^i^^ffi^ij t^^m m-t? ^ 5 o 
^t\^x^^j.'r(Dm^m^< : 

(1) B y i//^^j^tl^^K(DfiJffitz: J;o-C. B ]} ^^^^nti^^^'y 

(2) -^'>;^ ES ^.lUflS^ X^X^m^ri^V 1^ Kmm.'&B.^(OTW^ 25Kb (DRS rnl^ 
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mmm i 

pPSs hEPO in vitro -^^ —(D^^ 

1 — 1. pBluescriptllSK(-) Sall-Hindlll ^^(D Pacl-Fsel-Nhel i^^ 
A pBS + PFN 

pBluescriptllSK(-) Ol^lll STRATAGENE) ^^OPS^i^ Sails Hindlll (Roche) 
t^'fbb. iii.Tf^'n'^:^!^ ^^'^T^—zV^i^T ligation kit ver. 2 ^ 9 y<4 :t) 

S/PFN/Hd-S : TCGACTTAATTAAGGCCGGCCCTAGCTAGCA (IB^IJlf 1 ) 
S/PFN/Hd-AS : AGCTTGCTAGCTAGGGCCGGCCTTAATTAAG (ia^lJ#-^2) 

1 — 2. :7°C3^— iJ?" — , v-iZ-^/Vga^lJCDi^O/h^^ ^ — (D^ft^ pPSs3.8 

GenBank J; 19 Sl#bfc MUSIGKVRl (accession K02159) t\^. ^(D±U<^'^^ 

b n ^:Sr'^tpiXi/-:f-/HS^iJ^liiliI-t-'5 PGR :7°^^ — ^gr^ff b/Co 
PsecSP FWl : 

CCTTAATTAAAGTTATGTGTCCTAGAGGGCTGCAAACTCAAGATC (ia^lj#-^ 3 , Pad -f"^ b-g" 

tf) 

PsecSP RV : 

TTGGCCGGCCTTGGCGCCAGTGGAACCTGGAATGATAAACACAAAGATTATTG (@B^IJ#-^4 s Sfol • 
Fsel ^tl) 

KOD-plus-(0*am#l^)^fflV^^{^^*^;Ibfc;OSoTKi^M^fSMb. 50/^1 
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K^&t-S4'^--blB 2 # lOpmol, MgS04 1. 6mM, mMt LT-^'^;^ ES 

Mmmm(0 DNA ^-mU 94°C 2 bfc^. 94°C15 J; 68°C1 ^t"^ 1 i^- 

4 ^/^tl^x 30 i^-f i^/vifiliu. ttbn/ci 0.8Kb (Dm^Umyr^ 0. 8%yyv--e:9-SI 

m^DlbfCo iHlllX^ttfcy/ViiO^b QIAquick Gel Extraction Kit ( K-f QIAGEN) 

^m\^^WiHXm\^l^f^y!)^<^xmMWr}ii (PS ^— iifJt) ^HHRb/Co HUlX 

$tL7t PGR iifMllfK-^ Fsel *3 j;tj^ Pad (NEB) "^-gl^m'fbb, 0.8%T;5fn— ^ 
y/V-tr^^fitHIllJl bfCo QIAquick Gel Extraction Kit {V4 

y QIAGEN) ^fflVv^#:5r^t3:bfc;6SoT^^^fflif>t^lHlllXbfCo 

_biE 1 - 1 <D pBS + PFN ^ Fsel :^ j:t>^ Pad (NEB) mit b/c^, KfS^ti^ ^ 7 
J—JV/^ n n/}N/ki>^t4m,rc^ / — /i/?jt®b._htfi|fiIllX$tLfcDNAlff;T-^ff Ab. 

DHSa^C^AbfCo #ttbfc?1^W^m#: j; 19 DNA Srii^b. f^Allf 
K-t^i>'— <5^i/:^^^Tofco PGR Jc®|2|-r6^m;654iv^i5' v^^^bfco 

1 — 3 . . K 5' intron enhancer HSi^ DNA Bf^tf^lX^ 
GenBankOl^lS NGBI) j; 19 l^fc^^^^lgK itfH^ifif^^V DNA ffi^IJ J; «9 

Tt^DNA (:/^-r-^— ) ^-a-^bfc 

5' enhancerPW Kp : 

GGGGTAGCAGGTTTTGTGTTTGACGGTTCGGTA (ffi?lJ#-^5, Kpnl ii"-!' h HM) 
5' enhancerRV Xh : 

CCGCTCGAGAGGTAAAGCTAGTGTATGGACAGGG (iE^l!#-§- 6 . Xhol f"^ hO^lJU) 

KOD-pius- ( 0 :^mMl^W) ^ ffl V bfc o x^j^^m ^mu b . 50 M 1 

KJ^c;Yi^4'i--bfB 2 fficD:/^-l'-r — # lOpmoL^SU.!; bT BAG a — RP23-435I4 

(GenBank Accession Number : AG090291) fejfecD DNA ^&n\^. 94°C3 ^{^t^b 

94t:i5 #:j3j;t>' 68°C40#^ 1 i^-f iJ'/Vi b-C 30 i^-r i^/VJti|iMb. 

/c*^ 0. 48kb (DlfiliSif K" $r 0. 8%<5^/V-t?r^il|lIIIX bfdo lUlDl $ Hfc: <5^VV:d^ h QIAquick 

Gel Extraction Kit ( ^ QIAGEN) ^ffl V^i^#5C»tC bfc^S o Titil'Sifit ^IH 

IlXb/Co IfilllX^tLfc PGRiiillifK-^Kpnl :Jb^ j;t)«XhoI -T^^i^m'fbb. 0. 8%T;^fn 

— ;5?><*^Vv-e^illlIlK bfCo |HllDl^lxfc:^VV/{»>ej QIAquick Gel Extraction Kit (K 

-Y^y QIAGEN) ^ffiv^is#:5c♦(^:bfc::*SoT^^^ffillT>^-?^IHII^JlbfCo 

pBluescriptllSK(-) (tRH STRATAGENE) ^ Kpnl J;t/ Xhol m^ftb, 0. 8%T 
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v^x*My ^^m{lib/cit><7:)(^, Jiffi|l]il3l$i'L/^-DNAl$ifJt^ff Ab. ^i-h^Xm 

0 DH5a iC^AbfCo nhMz.mm.^^W-^^ DNA^fjS^b. A^fK-*^ v^— 
^'^^^fi'ofcio PGR j;§^M<^#V^^ ^^iltXb Kpnl *3j;-a^ Xhol t^'ftl b 
fc^, 6. 8%r;>(fn— ;^^Vv-t:5^SllHi:DlbfCo IflUK ^ tLfcy/i';6^ QIAquick Gel 
ExtractionKit ( :y QIAGEN) ^ffl V^?^#:^*(C bfc;65 o T^^MifK- (5' 

1-4. K 3' ^^^'/Ni/i?-— '^^DNAif>H-(^Sl# 

GenBank (TieiS NCBI) j; 19 IX# b fc-r "^7 X Ig /c jtfE^ifi^f 7 A DNA iS^IJ J; "9 W 
T(DDNA (:7°^-f^-) ^-^^bfCo 
3' rn^/N^'f-— FW Hd : 

CCCAAGCTTAGCTCAAACCAGCTTAGGCTACACA 7 . Hindlll ih-l' b#) 

S'^n^z/N^i^-— RV Bm-2 : 

CGGGATCCCTAGAACGTGTCTGGGCCCCATGAA (ia^lJ#-^8, BamHI h^) 

KOD-pius- ( 0 i^m^wm ^ffl V ^mii[xm\^ b/c o -cRj^i^yw ^liM b . 50 ^ i 

'RJ^sW.^\^±M2'^(D-:^y-< -^—^ lOpmol.ilg^i! bT BAG ^ d — RP23-435I4 
(GenBank Accession Number : AC090291) ^^(D DNA 94°C3 ^j^t^ b 

:^c^ , 94°C15 J; ^ 68°C40 # ^ 1 i^"^ /l^ b T 30 i^-f yl-iiil'S b . # tL 
f^.^ 0. 8kb cDiii}iS^>t^ 0. 8%<5^Vv-e^il|Ell|Xbfci„|HllK^;Hfc^/l':d>fe QIAquick 
Gel Extraction Kit ( QIAGEN) ^ffl V^^#:5:#(- bfc:;^^ o TJtil<i|)fM- ^lU 

ilXbfCo PCRiiilii^K"^ Hindlll 4^ j;tJ«BamHI -t^^^r^-flib. 0. 8%r 

^^n— ;^<j7^Vv-t?:5^gilHlI|3l bfCo M^-^^tL^ ^^ii^h QIAquick Gel Extraction Kit 

( K-f :y QIAGEN) ^m\^m-^%m\^\^±*^^xmm^wmy\^mu\^fc.. 

pBluescriptllSK(-) (tI^IS STRATAGENE) ^ Hindlll J: tJ« BamHI ^'i'ftl b. 0. 8% 

Tii^n—:^^;v^ V) ^fifftS bfc#t-f?4^/hfli^5feT/v:^7 ]) y ^^^r ^—^^ 

m\^^X^mm.V'^mit,l^tih(Dl,c, .b^iailX^tifcDNAilfK-^^Ab. 

mm DH5at::^Abfc. #bnfc?Fmfem#:J; "9 DNA SrfSMb. ffAif^tOv— 

^l^y^^n^t^o PGR J; §^m(^iSV^^5^ n — >':Sr^fXb Hindlll *3 J; BamHI 

m'fbbfc#.0.8%T;5f ;^<>^VVT?5^rSlllIi|Xb^Co \BiU^ntl^^/l^i)^h QIAquick 
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Gel Extraction Kit ( K-T ^-^ QIAGEN) ^fflV^m^t5:#^C: Ufci^S otT^^^aifJt 
(3' 3^^/^>'i^— ||fK-)^llIil5lL.^Co 
1 — 5 . K polyA m)i(DM% 

CkP2 Kl^l^ ■^^^EcoRlRUMndlllX-m^^ihl^. 5^ 440bp CDif>H"^ 0. 8% 
^/V'-V^M^i\y-l^f^o |HlI|X$tL7t'5rVV:6>?5 QIAquick Gel Extraction Kit ( 

QIAGEN) ^fflV^^{^5:*(- bfc:;6So-C^^^fflifK"^0I|3l b^c^s Blunting 
high (M^^m ^fflV^T*^^m^^TV^. K polyA8ff;t^Sl#b^o 

1-6. /c 5' ;Sr-g-tf^iJ^i5? — (7)^11 pPSsEl 

_bfa 1- 2(D pPSs3. 8 ^ Xhol RTj^Kpnl ■t?S#*M'fl^ b,o. 8%T:pif n — ;^ ^/V J; 

^'fbbfctjtT^t^, _h|Bl - 3 -e|lIl|X$tT.fc: 5' b a ^/cniz/^iXf— iff^t^if 

1-7. K 5' ^3' cc^/s^f-w- — pPSsE2 

_b|ai -6<D pPSsEl ^BamHI *5j;-0«HindIII "Tr^^^^'fbb, 0. 8%T:p{fl3 — 

1 - 8 . PS S in vitro ffl^i^ ^—(DMM pPSs5. 5 

_hwai - 7(DpPSsE2 ^Hindlll X^mmit^. 0. 8%r;*fn-;^<5rVvj: <9^fit 
WB^bfc^. Bluntinghigh ^ffl V^T*^S¥?t'^[i^^TofCo ^^fliffi C75 

^5l5T/v;i7 y :7^;^:7Ti5^— -^'^fflv^T*My i/^-fbL-fctjCOt^. ±|Bl -5 
-emitx^tt/c K :!}N°y Aiif^ir^^Ab. ^tt^^M DHSai^^Abfc nhfifr. 

?f^©fei^f*:J; "9 DNA ^PMb, 3gr^^I5:5^cD i/;^^ttoT. HM::^!^ t-lf A ^ 
ttT V ^ ;5 n — ^ b/Co 

1-9. b erythropoietin DNA iff >T- i^^^^/HB^IJIi b) Of^^ 
EPO(-SP) FW : 

' CAGTCCTGGGCGCCCCACCACGCCT 9 > EPO (Z) Sfol f-'Y V^^(D'^'^M^) 
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EPO (-SP) RV : 

TTGGCCGGCCTCATCTGTCCCCTGTCCTGCAGGCC (ia?IJ#-^ 1 0, Fsel f-^T h^tf) 

KOD-pius- ( 0 :2|s:Hm#^;&) ^ ffl V ^ m^^xm b ^5 o xm^'&m ^mn b . so /x i 

K^£;?^4'i^-tt2 2ac0:/-7^^— # lOpmol.^^i! bTfc b EPO cDNA ^^*Pb. 
94°C2 5^rf*tab/eitl. 94°C15 #*5j:tJ« 68°C1 1 VX 30 i?--f ^/V 

nhthf^ 5oobp (DiiiiigiifJt^ 0. 8%yvn?5>ii[Hiiix b/c„ miiR ^tb^c^vi- 

QIAquick Gel Extraction Kit ( K-f QIAGEN) ^fflV^^#5:♦^- b/c:dSo 
Tiii|iS»f>T-^llIll3lbfCo Hmx^nfc: PCRiii|'i»f>t^ Sfol *5j;U?FseI (NEB) Xm 
^^^'fbbs 0. 8%r — ;^<5^Vv-tr57-ftll]ilX bfco mU^tif'^'^^^^h QIAquick 
Gel Extraction Extraction Kit iV^y QIAGEN) ^ffl V^'^{^t-^#^;I b/c^^o T 
^*^®»f>T-^|flIt|XbfCo tUltSl^nfc PCRiiijiif^K''^ Sfol *5j;tJ«FseI (NEB) 
^^t^'fbb.O. 8%T;5fp — ;^<^/V-e^SIIlII|5lb/c:o HJilX $n/c<5^/V>e)^ b QIAquick 
Gel Extraction Extraction Kit (V^^ QIAGEN) ^ffl V^?#,#^#^;I bfc;6So T 
^^Mif >T- ^ EIIX b fCo 

1- 10. pPSs hEPO in vitro ffl^i^ ^ — com^ pPSs hEPO 

_htBl -8i7)pPSs5. 5 ^ Sail *3 j;tJ«FseI -e^^{b#. ;k:^@^5ltT/V:* y 

;^:7t ^— if^fflVNT^My '^mitL.r:ih(D\Z^ 1 -9-t:-fti^b/cDNAif>T-^ 
^fAbfcm. DH5aiC#AbfCo nhtlfcnm^mi^X «9 DNA^P^b. igf^^IS^ 
C04lL^iB^J^:^^^b-C^ pPSs hEPO in vitro ffl^i^ — (HI 1 ) ^Bi#b/Co 

mmm 2 

pNPs hEPO in vitro i^ ^(DM^ 

2- 1. iJ'— , ■i/i?'-:h/Ha^iJ^ito/h^i^^— pNPs3. 7 

GenBank J; D ^Xtt-bfc MMU231225 (accession No. AJ231225) ^htK. ^<D± 

?)?£(Dy 7 Aifl^iJ^Sr UCSC -v- ;^ J; "9 — i^^i®^ i: > 

-Ti^b n^^^tPv'i^^':^/^ia^'J^ii'lii-rS PGR ^i§:t+bfc<, 
P2SP FWl : 

CCTTAATTAAATATTTTCCTCCTTCTCCTACCAGTACCCACTCTT (@B^'J#-^ 1 1% Pad if^ b 

■^ip) 



wo 2006/078072 



PCT/JP2006/301379 



P2SP RV : 

TTGGCCGGCCTTGGCGCCTCTGGACAGTATGACTAGAAAAAAGCAAAATAGAG ( E # 1 2 > 
Sfol • Fsel f-^f b^tf) 

KOD-plus-(0:2^B^#|&) &fflV^Ss#:5:#tC bf^:;6So-CKJ^,^V^^ii0b^ 50 /x 1 
Si^;^t^t^i-±fS 2 ffi(Z)'7°7-l'-^ — # lOpmoU MgS04 1. 6mM, t bT"^ f> ES 

miJi^^jfecDDNA ^^^IPb. 94°C2^|^?ab/-'#> 94°C15 Sl-^jb^ j; t5 68°C1 5> ^ 1 f- 
^ i^jl^tl^X 30 "9-4 /Vifil'I b. # htlfc 0. 5Kb OiiiiiiilrJt ^ 0. 8%<>^V^t?^gt 
miiJlbfCo llIlDl^tbfciy/l^^O^fe QIAquick Gel Extraction Kit ( QIAGEN) 
^ffiv^-^#X»^^: brc;6SoTiii|'S»fjt^ll]i|3lb/Co HJilX^n/' PGR 
Fsel Pad (NEB) -C^^t^ibb. 0. 8%T;^^ n ^/^-t^^^MUX b/c^ HI 

lIX^H^c-^VVjO^b QIAquick Gel Extraction Kit ( K-f QIAGEN) S:ffiV^^#S: 

_h|a 1 - 1 (T:) pBS+PFN ^ Fsel *5<j:U^ Pad (NEB) ^'^fkb/d^s KJSwt^"7rcy 
— /^/iJ^ n n^/V-Attl±J, /—jvttmi^. JifSHIlIX DNA IKf^-^lfA b. 

^n^^^® DH5atC#AbfCo #bnfc?1^®|5i^#:J; "9 DNA ^li^b. If AW 
)f(Diy—^iy:^^rrof^o PGR ^;I®|2|-f-5^m;^)SMv^^57 n -^-^il^bfco 

2 — 2. /c 5 ' ^^tP-^^i^?— • • • • pNPsEl 

_hiai - 9 i^ — ^ XholRU«KpnI -Vmmmitl^.O. 8%r ti — :^ JU X 

mihX^f^hmz.^ _h|ai - 3 T'lHlUX^ttfc 5' ^ b ifJt^# 

Ab. -^n^^K DHSai^^AbfCo #bttfci?f^Ki^Jfef*j; DNA^iSSb. 
Wi^^'^f^ -y—^^^y^ ^not^o 

2-3. K 5' t 3' cJ^^-x^^^f— ^-^tf^iJ^iJ'— pNPsE2 

_bfa 2 - 2 (Z) pNPsEl ^ BamHI *5j:tJ«HindIII -e^^mfl^b. 0.8%r:^n— 

-^VvJ: ^5>g|iltMbfctIti'f?^/Hi^i5i5T/^;t; y "7^;^ :7 r ^-ir ^fflv^T*^S 
my ^^ik;bfc:|>(^(C,_htai -4-e[Hll|3l$tl./ci 3' »>t^#Ab. 
^tL^^^M DH5a(;i^Abfc. #b:i^fc:ff^ff^^^f*J: t) DNA ?ri^Mb. 

2-4. NPM in vitro i^ — (?:)f»^ pNPs5. 4 
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_h|B 2 - 1 CO pNPs3. 7 ^ Hindlll -Vm^mitl^.O. 8%T ti X V) 

muL-t^'ik. Biuntinghigh ^m^^^x^i^^^mit^n ot^o i^mmcib 

^mr/v:^ V :7^x^:7T^-if ^ffiv^T*)^l^^.y >'mih\^fdh<Dl^. ±mi - 5 

?fmi^^f*<fc ^ DNA ^fSSb. m'^^^^^(Diy—^>:^^rf-oX. )l|I;^In]tiI#A$ 

tLT V ^ ;5 n — :^ ^StX b/c„ 

2 — 5. pNPs hEPO in vitro ffl^i^ ^ — 

_b|B2 -4(7:) pNPs5.4 ^ Sail *5 .fctJ^Fsel "et^'ft;^. >'^BI-0*5fer/V;^7 U 7:^;^ 

:7Tc$^— ^f^fflv^T^^E^my ^/St'fbbfctitz)^;!. JilB i - 9 iff'^M L-fc dna »f>t 

^#Ab7t^. DH5a(^2*Ab/c:o ttbtLfc^Slsi^f* j; DNA ^fiMb. ^'t^U 
^(DJ^SiB^JOffli^bTs pNPs hEPO in vitro ffl^iJ^ (1112) ^Sl#b/Co 



^m-f^J 3 

pCks hEPO in vitro i^ —(DMM 

3-1. P2 :7'n^— DNA»f>TrC0^# 

CkP2 KI -^^^'^-^ Hindlll *5j;tJ« Sail ^^^'^'fbb. ^ 210bp (75»f>t & 0. 8% 
^V^tr^T-llilfilllX b/Co |l|l|X$t^fc:<^^V^7i^b QIAquick Gel Extraction Kit iV4 
y QIAGEN) ^fflV^m#:S:»^;l b/c;e)SoT^m:§OiaifJt^|MlliXbfcm^ Blunting 
high mm^) ^fflVN-c^Cq^m^b^frofdo 

3 — 2 . Ck §3 in vitro ffl^i^^ "-(T^lf^ pCks4, 9 

_b|B 2 - 4 (D pNPs5. 4 ^ Pad So j; U« Sf ol "trgf^f^'fb b 0. 8% T n — 
J; ^9^gt«Mb/c^. Biuntinghigh (^#1^) ^ffl V^T*^¥?t'^b^^To fCo 

IB3- 1 CDP2 iif>T-^if Ab. ^n^::K:fli0DH5a(^^AbfCo #b 

nfc?f^K^^f*:J; "9 DNA ^HSb. ig|g§I5^(Z) v—^^;^ ^^ToT. )I|M::^|r] til^f 
A^tbTV^§^^ n — ^^oltRbfco 

3-3. t b erythropoietin DNA Iff >T- (->- ^^/HB^U^ t) ) COftM 

hEPO-BI FW : 

CGGGATCCCGGCCACCATGGGGGTGCACGAATGTCCTGCCT (ia^lj#-^ 1 3 , BaraHI f--f b-atp) 
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hEPO-Xh RV : 

CCGCTCGAGCGCTATCTGTCCCCTGTCCTGCAGGCC (ia?IJ#-^ 1 4. Xhol 1^"^ b^tf) 

KOD-plus-(0:$:Hm#l&)^fflv^^^#:5:»^^ \^fti^'^<^xR};t:-m^mMi^. 1 
RJtM^\^±^2m<D-:fy-<^—'^i0moi. mso^ 1. 6mM, mUtl^X-^t^:^ ES 

mmm^<DmA^mML-. M°C3^^m^\^fc^. 94°Cl5#*5j;tJ?68lCl5>^ li^- 
^ LT 30 f-^ i^yHii|iib. #b:ri./c 0. 68Kb cDitijiSiff^T- ^ 0. 8%<5r/^-Tr5>gt 

milJlb/Co iHlIiX^ttfc^/Vd^fe QIAquick Gel Extraction Kit ( QIAGEN) 
^fflV^^#5:»t-bfc;0SoTiii|iiilf>t^tlIll3lbfCo HHIX $;h.fci PGR iii|ii»f>T-^ 
BaraHI So J; Xhol (Roche) iT^mmfb 0. 8%T ;^ n ^/VT^^gtHHlX 
imlX^tLf-'^VVji^b QIAquick Gel Extraction Kit ( QIAGEN) ^fflV^'^.'^^^ 

bfc:0SoT^m^ftQiffi^;^§rtllH3lbf-#> Bluntinghigh (m#«&) ^fflV^-C 

3 - 4 . pCks hEPO in vitro ffl^^ ^5? — (DttH pCks hEPO 

Jita 3-2<D pCks4. 9 ^ Fsel Xmmm^t b . 0. 8% T n - j; D ^fit*» 

Mbfc#. Blunting high (^#1^) ^ffl V>-C*i^^m'fb^ff o C75 
^5l$ryv;^7 y :7;^;:^ <5'-i^^^fflV>-C7^i^IJ2.y ^'^'fb bfc ^ _b|a 3 - 3 

(Dt b y n 7jf^^>^ (erythropoietin) DNA |$)rK" ^ff A bs ■^:^^^;'^)Jitt DH5 
ai^^l^AbfCo #b;rbfc?i^S^il:#:j; «9 DNA ^SSMb. m^^^l5^<Diy-^'^:^^ 
ffroX. )iR^|B)(;:#A$tL-CV^5:^ i^^iltRb. pCks hEPO in vitro ffl^^ 
(1113) ^St#bfc<, 

MMM 4 

37°C. 6. 5%C02T-t?RPMI1640 10%FBSi§i:-l&^fflV^T4[lI:^^fe SHH^'Rlb, lxlO« 
b /-c P3-X63. Ag653 imaa ^ —it PBS Wash bfc © . Mlk?f RPMI1640 
J#±fi-e 6xlOVml J-l^^^bT 6well zfl^—hl^ 1ml -fo^ffib/Co Genejammer 
Transfection Reagent (^ffl STRATAGENE) 6ul ^Mlkft RPMI1640 it tt^ lOOul tM 
^bfct^.Sa-t? 5 57-^ ^^^-<— b b.J^m7KT* 200ng/ul JdiaM bfc pPSs hEPO 
in vitro ffl^:^'^ — s pNPs hEPO in vitro ffl^i?'^— ^ pCks hEPO in vitro ffi 
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v>':^y >mm-^^ ^—M^it^^ 6 t>rn7v:7'u^ bj^^sa bedims 

(ClMTb-CjP^. 37X:^ 6.5%C02TT-4B#r^«*bfcms RPMI1640 . 20%FBS ^ 
l.lmim^tCo 24B^ra=^s RNA lUllJK^ Jt^liDflS 1ml ^[UlDl b/Co b ^ 
:7a.^ iya 48 Bf r^#©j:t*±^f ^miUlb. t: b EPOELISA f^f^bfCo 

7 ^ V- 3 ^-ffi^A^^ t bX DIMRIE-C Reagent Invitrogen) h WiM 

^JfeM 5 

±IB*m^J 4 TfTofc. b ^ i/;^ ^ v- 3 24 B#rHm(^itai0lS 1ml ^mUX 
b. Isogen (e:2f:|S:=i>^:t?^i>— :/) ^ffl V^T^{v|-(7)-7"n b =1 — /Vl^t^VN:^ RNA 

^ItMbfCo DNase ^^ffi^ bf:i#. RNase V^^^®7J<^C^§j|? b/c, 50ng iZ) 

RNA ^ Superscript III First-Strand Synthesis System (tI^S Invitrogen) 

COTT'y^-^ — ^fflV>-Cs hEPO CD RT-PCR ^fjofCo 

hEPO-RT FW5 : GGCCAGGCCCTGTTGGTCAACTCTTC (ia^J#-^ 1 5 ) 

CkpolyA R2 : CGCTTGTGGGGAAGCCTCCAAGACC (ia^lj#-^ 1 6 ) 

F^lfP^ipi; bX. Mouse iS -actin RT-PCR Primer Set iB^M^WW) ^fflVN 

X i3 -actin (D RT-PCR ^fjo /c^ 

LA-Taq (B :^ "7 ^ffl V b o T Kj^?V-^^fJ@M b . 

50/il^J^;'^4'J-_btfl2®(D7°7^-^— # lOpmol, cDNA ^'^JP b, 94°C3 
bfc#, 94°C15 j;t;« 68°C1 1 f-^ iJ^^Vt LT 26, 29. 32 f"^ /Viitl 
b. 2%T^^a-;:^<5rVv(c:T«^#:I&bfc (lll4)o # . 

ttJaTiSpCks ^^y'^^h. pNPs ^pPSs ^-Y 5 j6^l5^1/^/V"e|F§iat-^ 

MMM 6 

mm±m'¥<D\i b Epo^tsc^i^b^ 
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hy>-y^y =^^iy 3 1^4:89^- (Z) J§#±'^4r HI lIX Quant ikine IVD Human EPO 
Immunoassay (>|^a R&D SYSTEMS) ^fflV^Ti^#^7) :/ a h n -/l^J^ti^ V\ l:«Ji?t 
4J(7)t b^y ;^a7}N°cc^>':S:^*bfc (HIS. TableDo # btb/cij^^^*^:^ ^5? — 

pCks ^^7°. pNPs pPSs >5'^:/(7))ilS#lciJ#*Jir*4"^t: h epo 

T pNPs ^4y\ pPSs ^4>^n^'VmiiL^£M*^W^^hti^£f)^otc:it:d^h. 15^ 
ft^Pt«^^(-<fco-C pNPs ^^-^t pPSs ^^7''C0Jt*-h^*4' t h EPO^iJt(D^^ 

^ WJ 7 
(1) KOK*:-<i5^i5'— f^lff^ 

WO 00/10383 ^^<^^y^yv V (Suf-i) i-Waii^;^./- pLoxP-SXneo ^ 
Xhol^^-fkb. i^i^iC LoxP ifl^IJ^ito Neo ftttit-e^ (LoxP-Neo) ^m^rL-f^o 
LoxP-Neo COm^l^SS^ T4 DNA J!}^ y P« 7 — if ^ffl V^1:¥?t^t: b^ LoxP-Neo-B 

pBluescript II SK(-) ( 0 :2|s:H:^?^l;^) dSf fc^^ MPISl^f-^ h ^#^P-r S 
je)^T(^ DNA ^-a^i^fe UfCo 

Li.nkAl-.fCGAGTCGCGACACCGGCGGGCGCGCCC (iB^J#-^ 1 7) 
LinkA2 :TCGAGGGCGCGCCCGCCGGTGTCGCGAC (iE^'J#-^ 1 8 ) 
LinkBl:GGCCGCTTAATTAAGGCCGGCCGTCGACG (ia^lj#-^ 1 9) 
LinkB2:AATTCGTCGACGGCCGGCCTTAATTAAGC (ia^lj#-^ 2 0) 

pBluescript II SK(-) ^ftlJPI^* Sail *5 J; Xhol "e^ffl L.fcR^£:?^^ :7 ^ / 

h Nrul, SgrAI *5j;tJ«AscI ^'^^^AP^ § i6 . LinkAl *5 j; tJ« LinkA2 ^^J^L-f^. 

r CO 2 0(7):^ y =^ DNA b § y — ^ftUPS^m^ffl b/c7^^ ;^ ^ Kt^J^Ab, 

pBlueLA ^]^#bfCo 

^V^T. pBlueLA ^^JPI^^ NotI jo j;aEcoRI "tr^ffl b/c^jJC^W^ ^ 7 ;c / — yl^ 
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Pad, Fsel 46j;I^^SalI ^^JPt" ^ Jst) . LinkBl *3 J: LinkB2 ^-^JSgb/do :i<D 

mm DH5a (ci^Ab/co '^^hntiMn^mi^^^ dna ^i^Mb. k 

pBlueLAB :Sr®l#b/t„ BlueLAB ^ EcoRV ^'^'fWI. H^SI^^ :7 rc 7 -yWiJ^ n n 
AttttJx ^■^ y—/^tt^l.. LoxP-Neo-B ^WAL-f'^k. i^MM DH5 a {cmAl^f^a 
# b i «9 DNA ^liM b > 7° ^ 5; K pBlueLAB-LoxP-Neo ^ b 

pMClDT-A (0:2^|l7-f' 7 ^ Xhol *5j:t/SalI m 

'fti^. 0. 8%T;tf C2— /^t-T7°^-i' ^^iKb K^5>itllliR b. 

QIAquick Gel Extraction Kit ( K-T ^7 QIAGEN) ^fflVv^#:fc#l;i b o T DT-A 

pBlueLAB-LoxP-Neo ^ Xhol ^fli^s Hi^t^^S^ ^ ^ ^ — /V/^ n n ;K/V^ttm> 
y — /l^'Mb. DT-A 7^ i^^W h ^#Abfc#. ;^:fl|f^ DH5a iJl^Abl^Co 
#fetbfc?f^«^*^fls:J; "9 DNA ^MMb. KO S:*:-<^ — pBlueLAB-LoxP-Neo-DT-A 
§r^#bfCo 

GenBank(7|^ia NCBI) J; D Sl# bfd-^ t>;^ RS a. :/ h itls^ifi'ff A DNAifl 
HJ:'5WT(^DNA ) ^'a'J^febfCo 

RS5' FW3 : 

ATAAGAATGCGGCCGCAAAGCTGGTGGGTTAAGACTATCTCGTGAAGTG (id^lJ#-^ 2 1 ) 
RS5' RV3 : 

ACGCGTCGACTCACAGGTTGGTCCCTCTCTGTGTGTGGTTGCTGT (iE^J#-^ 2 2 ) 

KOD-plus-(0*:|lI^#^)^fflVNm{^5:»J-bfc:^SoTSi^?I^^PMb. 50 /z 1 

KJv»4't--htB2fi07°^^-^ — ^ 10pmol.^§y bT BAG n — RP23-435I4 
(GenBank Accession Number : AC090291) ^5fe<7) DNA ^»Pb. 94°C 2 b 

fc#> 94°C15 #*3j;t>* 68°C5 1 i^-r i^/Vi: bT 33 i^-r iJ^/Uf'lib. 

fc 5kb (Diiiligir>T-^ 0. 8%^VV-t?^gtlH|l|Xb/c, [n]l|X$tbfc:<J^/l^d^b QIAquick Gel 

Extraction Kit ( K-T QIAGEN) ^ V bfc;^^ o Tii'l'Sif Jt ^ |h|1|X b 
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mu^tifc pcRmuwr)!^ ^oti ^xj^ Sail -vmrnmiti.. o.8%t:^u—:^ 

-ir/l/-t?^it|Hll|X bfc, [HlUX^tl/fc^f /P^^b QIAquick Gel Extraction Kit ( K-f 
y QIAGEN) :|rffiv^^#:5:*^;lbf^:;aSoT^^^alifK-^ll!l|XbfCo 
pBlueLAB ^ NotI :}o J;t)? Sail ^'^{kU:^c^t^ S/^lf^ ^ :7 7 — /V/^ n n 

^^7— /W:fci^b. _htSlHIl|X$:^^fcl DNA Wit^#Ab. DH5 

n^t^o PGR ^:l^^-r-5^^;^l^lsv^:^^ ^^^jitRb Noti *5j;t>^ Sail mit\^x 

^> QIAquick Gel Extraction Kit ( K-f QIAGEN) ^ffl V^^^#:5:*^- bfC/O^o T 

(3) '^^:^Rs =^u?i> h 3' rm^ y •^m^wf)n(7^Mn 

GenBank(^HNCBI) J: ^# b/c-^ X RS ^ f st-fs^jfi^^f 7 DNA ffi 

RS3' FW2 : TTGGCGCGCCCTCCCTAGGACTGCAGTTGAGCTCAGATTTGA (Sa^J#-^ 2 3 ) 
RS3' RV3 : CCGCTCGAGTCTTACTGTCTCAGCAACAATAATATAAACAGGGG 2 4) 

KOD-plus-(0;*:ISm#l:&)^fflv^^#5:«^;lbfc:;elSoTS;^?1^^IIS]Kb. 50 /il 
Sj;&t^4'i-JitB2S(D-7°^-f — lOpmobftM ^ bX BAG ^ n — RP23-435I4 

(GenBank Accession Number : AC090291) ^jfecD DNA ^»nb. 94°C 2 ^'f*?^ b 
fc^. 94°C15 #*3j;tJ« 68°C2 1 i^-r i^/V^ b"C 33 -^^-r ci^/Hfil'Ib. #btt 

2kb 0.8%>Jr/V-e5^fiilHllRbfc:o IflltR $ ttfcK^VV:^^ ^ QIAquick Gel 

ExtractionKit ( K-T ^7 QIAGEN) ^ffl V^^^{•^^♦^:: bfc^S o Tii^'Sllf it ^I1IH31 b 
f^o lH|i|X$tb:^cPCRiiipMif>lt^ Asci jo itJ^xhol -e^i^^i-fbb. o.8%T;ifp— 
<5^VVX^i|[HlI|3lb:rc:o [lIl|X$;}^/c:<f/V>?l^b QIAquick Gel Extraction Kit ( 

:y QIAGEN) ^fflv^m#:St»^^bfc>6SoT^m^ai4ifK-^lHlil3ibfc„ 

pBlueLAB ^ AscI *3 J; t5 Xhol f^fli b/cfl. Ki^^Tf^ ^ 7 m 7 — n n Tj^/i^ 

ttmx ^i5^7— /V^t^b. JifBHIllX^tLfc DNA ilfJt^#Ab. ^tt^:^M0DH5 

a(j:^Ab:feo #btLfc:ff^®^m#^<±: ^9 DNA ^PSb. #AWJt(^^>— ^ 

^to7h. PGR (^MHi-5^^:e»s|ffiv^^ n-:/^5l#^b AscI *5J:t>* xhoi mflibT 

#btb^ 2kbOl|lfjt^x 0. 8%T;^fn— ;^^Vv-e^gilHll|XbfCo IfllllX $ :}^fc<^^V^';^):^ 
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^ QIAquick Gel Extraction Kit ( K-f 5^ QIAGEN) ^ m\^^mMXmi^l^f^:^^oX 

sim^sif it ^ mux b fco 

pBlueLAB-LoxP-Neo-DT-A AscI *3 it^^ Xhol X^mit^. ^hth^^^ 7. 6 Kb O 
ABlf>lt^^f Ab7t#. XBM XLlO-GoldUltracompetent Cells (^H STRATAGENE) 

(5) -^^^ RS > h 3' Ti^^V A^:®Ilfit^i^O KO S:*:-<i:7 ^ ^(75 

(4) -e#^tbfc-7'^><> 5: NotI :Jo j:tJ«SalI mit^^i. m^htl^ 9. 6kb (7) DNA 
WJt^0.8%T;5fn-X^/Vj; i9^il**Mbfc^>(^lc:. (2) "ef^^ bfc^^V i^®f 
K'^rff Ab/ctt, XLlO-GoldUltracompetent Cells (tKHI STRATAGENE) JZl 

^Abfco #bti.fcff^K|gm#^J; ^) DNA^i^Mb. ^g|§fp^c^:^KiE^iJ»Mb 

X. ^ RS =1^ U ^ h 1^ — ^ ^ ^ — pBlueRS-LoxP-Neo-DT-A-3 ' 

KO-5' KO (0 6) ^5l#bfCo 

mmm s 

Electrop6ration ffl-^ RS^J^W^^- Y^—^^y^^ 1^ ^ ^ ^ — (D^W: 

pBlueRS-LoxP-Neo-DT-A-3' KO-5' K0 60//g^. >?.^/V 5: ( 1 mM pH7. 0 

Hz^5/7t— ) ^fflV\ NotI ^ffiV^T 37°C-e5 BtrB^m-ftib. 7:^7— /^/^ HP 
J}N/Vi>>ttm#s 2. 5 ^*<D y—;V^ *5j;t>' 0. 1 ^»CD 3Mi^^-^ b y 

i^^JP^. -20V,X l& m^^^^tL. NotI -e— :2^^'ft;$tbfc^i^i5' — ^^'LNbT 
irniXtl. 70%^^ y — /V§:;!]P;lT^^0b/Co ^ ^) —>-<>^P^X 10%^^ J —^V 

^w^^.i^^m ^^f^oO.^ixg/ uLL<Dmk tti^^iio\^ hbs mw. ^im^. 

Vi/'ffl^^ pBlueRS-LoxP-Neo-DT-A-3' KO-5' KO-NotI O^M^^t^fe o fCo 
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mmm 9 

BAG ^ n — V RP23-435I4 (GenBank Accession Number : AC090291) ^fflV^fci^ 
Ma^IJW#SrSt;i. 5' KO (D±mm 573mer ^^tf^y DNA ^^#1"^ l^ci^ii^T 

(D DNA ^-^j^feb/Co 

RS5' Southern FWl : CATACAAACAGATACACACATATAC (ifl^lj#-^ 2 5) 
RS5' Southern RV2 : GTCATTAATGGAAGGAAGCTCTCTA (SS^'J*-^ 2 6) 

Takara Z Taq ( 0 ^ffl V^^#:^»l- bf^;5S oTS;^;:?^^!^^ 

50mL Ki^?W^4'(--bfa 2 fl(Z):/7-f -7-^ lOpmol. ^ b T ^ n - 

RP23-434I (D BAG DNA 94^0 2 b/c(Z) 94°C30 60°C20 

*5J;U«72°C1 1 f-'f i^/Vt bX 25 1f-r iJ'/VtiiiiSb. #fetLfc 573mer (D 
m^'BWi)f^0.8%T:)lfu—:^^^/VX-^m^^^f^o mU^flf^'^^^^^^ QIAquick 
Gel Extraction Kit ( K-T QIAGEN) ^ffl V^^g^#:^#^c: bfdy^SoT 5 ' y 
i^-ifVffl 7^0—7% 5' K0-7°n — 7^^111 IlXbfCo 

BAG RP23-435I4 (GenBank Accession Number : AG090291) ^fflV^fci^ 

SSB^li'It#^*t-s 3' KO (DT^5K^ eOOmer ^^t^:^V =f DNA -^^^i" § iTci^iiAT 
O DNA ^-a-J^^bfCo 

RS3' Southern FWl : TGTTAGTAGAGTTGTGAGTAGGTGT (iB^IJ#-^ 2 7 ) 
RS3' Southern RV2 : GGAACCAAAGAATGAGGAAGCTGTT (ia^J#-^ 2 8) 

Takara Z Taq ( 0 ^jscHSM^t) ^ffl V>^#:5:»1^ bfc^SoT^jl&^^^fS^ b. 
50 fxL R)t^m^l<^±ti2m(Dy°^ 4 -^ — ^ lOpmoU mM t L^X ^ — ly^-^ 
RP23-434I O BAG ^ 5fe DNA ^ ^AR b . 94^: 2 b fc . 94°C30 # . 60°C20 

S3j:U?72°Cl^^ i^/V^ bT 25 i?--f i^^/vJf ijig # b tl^fc: 600mer 

iiil'Mirit^ 0. 8%T;^^n— >?>^Vv-C^St[lII|3lbfc:o |lIt|X$tl.fc:<>'/V;i^^ QIAquick 
Gel Extraction Kit ( K-T ^ QIAGEN) ^ffl V bfcP^iSoT 3 ' y ^ 

iMf^^ffl:7'n — 7". 3' K0--7°n — t'^HHIX bfco 

^Jjgf^lJ 1 0 

RSrc h • ^ — ^"r^ ly-y^ ' es ||iiJ3S(Z)^# 
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^lHlJiam;^t-J; . rs ^ b • ^—^T^ v^j^' ♦ -^e^^?. es ^tBj!ScD^#(^ 

^Ci6. ^JS-f?!] 7 l;i*5V^T#Mbfc pBlueRS-LoxP-Neo-DT-A-3' KO-5' Y.0 ^UW^ 
^Notl (P^H^Mag) -d^Jt^-fbb. Iftil^tbTV^S:^?* (tB^'K--^ ^<^:t'^ 
^^T/Viyy— X8. v'— ^/iJ' — Vi?^'. 1995. ■m±\±. 0:^H) l-t^goT 
-7t>^E S||aJ!STT2F (Yagi Analytical Biochem. , 214:70, 1993) -^^A b 

b-^-Tv-^C (^ISVi/-^) Mbfc G4l8»ttl0^^it«JllllJ3S ( 0 V If' b p 

i^oi^/^fcj; l9RtA) ^fflV^:^Co ^-f. ifm$*/cTT2F5Nnj3a^ b y r^^^V^^fflb. 

3 X10'j[g/ml ^7^=^^ J: HBS t^i^^bfdo 0. 5ml (^Imfla&^^^i^^ 10 

Mg(D^i5^i57— DNA ^itli^Pb. v^— ^^^i/ b (W^^Sggt : 0. 4cm, ^ 

^/<^:i-JyY) idT^l^ii^ b i/^=ffofci (^ft:960MF, ttffi : 

240V, ccl/i^ b n/KV— VbfdJllIlfla^f 10ml (7)E Si#tfe^;i!^Pb. 

b;5^bJ6:7^— ^HS^^tSbfc I00mm7ia|ti##ffl^7^^:y — (7 

T/l^=i:/s Tl^H^iJ^ b^-. T^V^'^^yi^) l^fcl-^tSbfdo 2AmW\m^2QQii 

g/ml (D^^:^-^^ iy> (mm-y^-^) ^^tf E SJttfei:e^i^;tfCo 7 0^i^lfeb 

^c=in^— ^t°5/i^T5/■7'b,■^;^^^*tb^ 24:A:::/lx— bT*=i b (-T^e 

S^-trii^a^-frs ^(Z) 2/3 ^ 0. 2ml (D-f^^ilitJ^ (FBS + 10%DMS0. ^Hi/^^-^) 

tdllPbs -SOt^lcT-f^^bfcio a«9 1/3 12 5^Hf^^i^=i— b:^W— bt^lit 

ffib. 2 0^t§#bT 10^~ 10^ is (DrNniia:^i^b<J7*yi^DNA^PuregeneDNA Isolation 

Kits Centra System 1±) J: «9 bfci„ ^ |^ b^-^^-^-f ^>^i^t4 TT2F 

'?^J3S<f / i» DNA ^^lJi5SS#*EcoRI (0:^ISS?g3t) -Cf^-flib. 0. 8%T u — :^ 
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S'taiUfJ^OTijIt-'fiSi-S DNAlifit (3'K0-:/n-:/\ ^Jgj?!j9#RS) ^-^'n 
— -fh bTtaiH^^^f^^^tB bfc. if^feM TT2F ;i5P]J3ST^« EcoRI mYA^ ^"0.1 
if.(0^<^^Y m 5.7 Kb) i!)mm^M^o 2:2^co/^^K 

5. 7Kb ^,1^^ 7.4Kb) ^mm^^^^ t^^^f^m^thf^-A^. ^^i^mm^ 

{c:^3V^T^'^I 7.4Kb (Diffc/ce^-^V K^as^m^tb/c: (ia7)„ 3' KO-^°n — 

m^mmFmmx-i^Fstimiti^^^ . i^(d/^:/k (^e. iKb) ;as;t^m$ 

;rtfCo mmmM^m^^^^Xll;:, 2:^(Dy<>' 6. 7Kb ^ ,^ 6. 1Kb) ja^itw^tb 

^^t 7^>^m^tif^:^K ^-^-^-^ ^yi^m^^m^^^^xm e. 7Kb (D^t-fi^^^^ vt^ 

^-^^^^^ ^j^O^lJpg^^f-^ b^Pfi^-^tf) ;5S#A$tbfc^)Ot?fe^o 3' *5 
J;tJ«5' K0-7°^-y^-J;S1^i^'^#^'f(^*§m^ pBlueRS-LoxP-Neo-DT-A-3' KO-5' 
KO^^JPI^mNotl-^'aJi^^bbfc^-^tCtt 7215^4' 9^ (12.5%) t>mW\W^^\^ 

(tg^t*— > Slits) (D^mz.m^um\^. M%^fhfz.Esmm^m'M^Mti^^\^^ 
•^mn 1 1 

RS 31 ^ b • ^y^, • Es ^iniS^*3 j;tJ«B y >^/^^^ti-^ 

y ^'/^Jt/O^^S b^ ^{^-h^M^^^^i^^^ (Kitaraura h. Nature, 350:423-426, 

1991) o ?f ^ W b tL ±tfi * ^S^f* f^cT) J; !9 # b ^ 6 E 
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:^mMW^\Xi±WMh(DU^ (Proc. Natl. Acad. Sci. USA, 97:722-7, 2000) Jil 
mm^ntc^^m^^yV V/zmSt^^y y^r^ b-7T>;^}C10V^T MCH(ICR) (0 

JnlE^m^iJ 1 0 -e# b tbfc ^ n — iyl^Wm-^ ES J^WIS** (#32)^ 

1995. ^±t±. 0*®) T?-BfeJ#«b-CEM*-e^^ 
$-1i:fc#. fll^iligMiffi^ 2. 5 0 t^iR^ MCH (ICR) ^ ( 0 0 VT^t) 

1 0 (D# 3 2 ^.^V^Xf^^$fLfc-r ^^v^^^ v^a >'m^wY4 8 0 ^#lit b 

^ibE, smm(Dnw^(^mii>hn^mi^n4: 8mxh<^f^. TW.Mmms 2xnio 



MMm 1 2 
pCk:P2 KI ^^57 ^57 — 
( 1 ) ^ n - :^ ^'^Msfij^ilf it c^fi^M 

-^•^x^^^i^^^^^y 5^/^^ (igK) 'M^^mm.^'f-rmi^-^^ 

Km:f'^^-^-iP2-:fu^—>^-)^mmmmmmmmisaii. Fsei. Nhei 

-63 - 



wo 2006/078072 



PCT/JP2006/301379 



(1.1) ^vi—:=^>^^^miL±m.(Dm)i:(^mM 

GenBank (^|S NCBI) j; 9 ®l# bfc^ !^;^ IgG k ilfe^lH^IJ J; «9 ^Tc^ DNA 

igkcl : atctcgaggaaccactttcctgaggacacagtgatagg (ia^lj#^ 2 9) 
igkc2 : atgaattcctaacactcattcctgttgaagctcttgac (gE^IJ#-^ 3 0 ) 

5' 'fiiji/^-f T'fes igkcl (D^m^uxhoiMMmn^. 3' 'fiij:/^-!'-^— -t? 

fe6 igkc2 EcoRI^fiSfl^lJ^#*Pbfc:o TakaLa LA-Taq (B^H^^git) (D^^ 

#:S:»tcbrc;6SoTSJ^;t-^^PSb. 50/zLS);»4'i-:/T-r-^-# lOpmoi *5 J; 

D^^M^ bT Ig Cfc-J/c ^-atf A. n — 515 DNA ifjt=Sr pBluescript 

SKII(+) (0^iajN:#Jl&) 1^ ^—:=^>^^Vtih(D (WO 00/10383 -^z^^- 7 1/^;/ h) 
25ng^^>!?Pb. MX:X-l^^UVf^(Dibs 94°C30 |!!>:fo^ J: t>* 68°C 3 5)-^ 1 i^-f ^ 

b, y ^^v^^bfcm^ EcoRI *5 J;t)« Xhol -xrt^'flib. 0. 8%r n — ;^ -^W 

iiM^Ki(-T DNAWJt^i^ilbs v;^-^^^ y->'ii (tI^h bioiod ^ffivM:@6^ 

(^BffJt^lHilJlbritilil^Jt A ^#fco EcoRI *5 j;tJ5XhoI -t?m^bbfcm. izMMT 
/l-^ y 7i^;^:7 7' ^— ^r^fflV^T7^^Sl^y >'S^-flib/c pBluescript2 KS— — 

fcp »9 DNA^IiMb. itSia^J^m^b. :7^^^5: KpigC 

fc A ^^#bfCo 

(1.2) ^ X2—::^>^'^ilLT'^(Dm)i(DmM 

GenBank (tI^III NGBI) <fc ^ mn\^f^'^ ^ ^ IgG /c Jtis^lfl^U J: ^ Jg^Tc^ DNA 

igkc3 : atgaattcagacaaaggtcctgagacgccacc (iB^J#-^ 3 1) 

igkc4 : atggatcctcgagtcgactggatttcagggcaactaaacatt (iE^'J#-^ 3 2) 

-efe6 igkc4 — 5' BaraHI, Xhol *5 j; t>' Sail p^iE^lJ^# 

M bfCo TakaLa LA-Taq ( 0 :*:|llS^@it) (Dmi^XWl^ bfc^O^ o T^fJ^t-^^l^M b. 

-64- 



wo 2006/078072 



PCT/JP2006/301379 



n — ^/^IJIS DNA llf^T-^ pBluescrlpt SKII (+) ( 0 ^iajN:#l;^) ^J^n— ^ViJ^b 
fdfecD (WO 00/10383 ^yO^yUs/ b) 25ng ^'^^JP 94°C-C 1 b/c(D 
94°C30 SS'CSO #:j6 J;U« 72°C 1 1 i^-f ^ 1 LT 25 f-^ ^ ^Ui^im bfCo 

EcoRI j; tJ? BamHI -Trf^^lib. 0. 8% r;ifo-;^ <5^/VftM*K) J- T DNA if K-^^SI 
V?— ^^iJ' y — II (Tieia BiolOl) ^fflV^T@6^(7)l$lfjt^lH|I|XbTiii|iII|lT>T'B 

^#fco EcoRI *5j:t/BaraHi "em^libfc^. ^f^M^T/v;^ V yt^^yr^—^^^ 

v^-c5i5i^my iymi\:>vfc pigCKA^i^ ^d^e^n/ciiiiisifjtB^^f Ab. ^fcjii 

ffiDH5ai3:^AbfCo#P.;^xfc?f^Kfemf*J: "9 DNA ^MMb. i^Kia^|J^lft^^b. 
:^ s: K pigc k ab b/c^ 
( 2 ) ^ - n -V' V- W'feJt^^ A 

Lox-P Puro :/^;^5: K (wo 00/10383 ^/-^l^yu^y h) ^ EcoRI *5j;tJ« Xhol 
-emfbb. T4DNA /Ky 7^ if ^ffiV^r7t?^^^^¥Mft;bfc„ O. 8%T;^^n — 
«M?*ll]tCT DNA ifJt^^Blb. i^-^-^ iK^HlBiolOl) ^fflV^T loxP- 

i/^/Bttatfe^^-^t? DNAifJt^lllllXb/^o plgCftAB ^ Sail X^m 
'fbbT5|5«¥ttfkbfc:/^^ 5: KJ-^ #£)tLfc loxP-fc°^— n-^-r v^i^Wtijtfe 
^llfit^tfAbs DHSatc^Abf^o #bn/cff^Kte^f*:J; D DNA ^fS© 

b. ^M^^^i^<Dm.mnm^mmi^s -^y^^ kpIeckabp ^^#bfco 

(.3) IRES at-fs^t^^A 

GenBank (>|^|S NCBI) j; 19 5t# b/c encephalomyocarditis virus (M'^^Wa^"^ 
y(;v:^) ^^(D IRES otfeT-SEMJ; "9 )iXy(D DNA ^^j^b/Co 
eIRESFW : atgaattcgcccctctccctccccccccccta (ifl^lj#-^ 3 3) 
esIRESRV : atgaattcgtcgacttgtggcaagcttatcatcgtgtt {WM^^ 3 4 ) 

5 ' my'y^-^ — X^h eIRESFW (D \^ EcoRI M^filfl^'J ^ > 3 ' 7 
— -TjfeS esIRESRV (dj^ — (D 5' Mt^h EcoRI *5 j; Sail M^fiffi^'J ^# 

;!JP bfCo TakaLa LA-Taq ( 0 ^UlStSit) CO^^#:i:»(3: bfc^^S o "C SrS^t^PM b. 

50/zLS^&T^4'j3:y^-i'-^— # lOpraol *5J;tJ«^M^ bT piREShyg ;^ ^ F(7l^ 

g^n^'X^y:^^) 150ng^»Ob, 94°C-e 1 5>f*tabfc(^-^s 94°C30#s 55°C30 

#*3J;U« 72°C 1 1 i^-r ^/i-.^ bT 25 i^-r ^yvtii|iSbfCo #b;rL/ciSj^r4^^ 
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0. 8% T ^ n - ;^ >^jvm^i^tW} n X DNA m)i ^ b . i^i^ v—i^ikm 
SBioioi) ^m^^xB^^(Dm)i^mui^f^o pgem-t-^^^- (i¥:my^^^') 

DNA l|ff>Tr^#AU. DH5a tc^Abfc, # f^tt^^cMS^i^^^ J: ^9 

DNA^HMb. ii:Ma^lJ^iimb. ^ KIRES-Sal/pCEM ^iBl#bfc:o ^1 

7°^;^^ K^EcoRi -x:mit\^.o.8%r^ti—^^/i^mmtmKxmAm}i^i^m 

v^— y — ^ II (^HBiolOl) ^ffiV^T@6^(7)|ffjt^la|lIXbrCo pIgCfcABP 

bs ;^ ^ K pigc K ABPIRES i^t^o 

(4) pACfcSal 5: Kc^f^ii 

wo 00/10383 -^/^°^:7l/5/ b(3:|5S$tLTv>^:fe3Si^^ci:/y ^-itf^^e^ « 

^/^^/jrw-^^^^ S; sacll T^^^ibibfcmxEcoRI 

^fflV^T^R^f^fbbfCo 0. SXr^^^ — ^^^Jl^^H^Wil^X LoxP-PGKPuro 
^ ttj bfcg|^9 14. 6Kb (7) DNA ^5>i|b. v^— y — II (tI^II BiolOl) ^ 
fflV^T|lIIClbfCo #f3nfciDNA^C:i^;lT(^'^^DNA^#A-t-6r^(-J;f9s SalI^^ 

Sallplus : agtcgaca (ME^IJ*-^ 3 5) 
Sallminus : aatttgtcgactgc (ia^lj#-^ 3 6) 

fS^b. $ K pAC/cSal ^^#bfCo 

(5) pKlfc:/^^? K(7)f1^M 

±12 ( 3 ) -e# b tbfc pIgC K ABPIRES ^9^^ K ^ Xhol "CtSfli 0. 8% T 
n-;^y7V«^^lblcl-C DNAilfJt^^iib^ i^-i/^y-^II (^HBiolOl) ^ 
fflV^T C/c-IRES-loxP-t-r^-n-^^ Vyiii'I45lfe^Sr#tf DNA WJt ^HIIX b:^Co 
±tB (4) -rf^M^^^^ pACkSal ^ Sail -Tr^^flib/c^. :^^I]i0T7V^ y * 
T^— if ^fflv^T5|5^Qmy ^'^'fbbfc^^cD}::. Buffi DNA W^t^if A ^tb^:;'^ 
DHSaJd^Abfc. #e3tbfci?l^®^m#:J; ^9 DNA^P^b^ ii^^R^t^itS 
la^iJ ^5tf^^ b T ^ ;^ 3: F pKI fc =Sr m% b 
( 6 ) pIgC K A IRES ilf it 
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-hffi (3) ■T?#p3;i'Lrc plgCfc ABPIRES 5: K^EcoRI t BglU X-U'^d-mit 

0. 8%T;5fn— ;^^Vl/'a;M*«]t-T DNA||lfjt^5>iib. v^— V—l^lI 
HBiolOl) ^ffl V^ TIRES ^5>^^"Jl^bfcDNA if ;t (pIgC k A IRES HfK") ^lUHX 

(7) P 2 ^ — HfJtf^fjSi^ 

GenBank (31^111 NCB I) j: 19 Sl# b^c-^ l> ;^ Ig k :^ n ^ — ^ — M^stfe^Bfl^'J J: 
19 £JIT(D DNA ^-^^ bfCo 

P2F : CCCAAGCTTTGGTGATTATTCAGAGTAGTTTTAGATGAGTGCAT (iE^IJ#-^ 3 7 ) 
P2R : ACGCGTCGACTTTGTCTTTGAACTTTGGTCCCTAGCTAATTACTA (iB^IJ#-^ 3 8 ) 

5' -ilj:/^^-^ — Tfe^ P2F Hind III ^^li@a^lJ^s 3' tlj :/ ^ — T fc § 
P2R Kl-i Sail BliSa^lJ^f^JP l^f^o-^^^^y ^ DNA ^ bT. KOD plus ( 0 

:^mMWW) (cj: t9Jtit>s$tL DNA iifK"^ :7 a. n 1=17 s ^ 

^ y-/Vt5fc^-e|H]lClbfColH]I|3i$;rLrcDNA IDfit^ Hind III :}o j;TJ^SalI 
0.8%T;5f P-;^<f/V'«M^>1<»](-T DNA llfit^^itb. v^-^-^y-^^ii (^S 
BiolOl) ^fflV^T|lI^IXUfCo Hind III *5 J; TJ^^ Sail T*mfb b/c:m^ i^M^T^l^A 
V yi^^yr ^ — '^^^^^X^i^m.V ^^mit\^f^ pBluescript IIKS— <^ i5^- 
H Stratagene |±) f^HHlX $ nfciiifrilDf it A DH5 a i^l^A bfc. # 

e5nfc?f^Kfei^f:*:J; »9 DNA ^PMb. 4&Sia^lJ^5t^^ b. IgKy^^'^—i^—mi^. 
at.'^^iaM^^tp:/^;^ 5 K^®i#bfc„ #p3tT.fci:/^;^ 5 Hind III *5j:tJ« 
Sail -cmfbbfcm. 0. 8% T;^fn — ;^ >5^Vi-«M^lJj};iT DNA if Jt^^iib. i:^— 
:/^iJ— ^'ii (^iSBioioi) ^fflv^■rp 2:7"n^— if^-^lHliRb/co 

(8) ^^ft CKpolyAifK-«^f^# 

GenBank OI^S NCBl) J: ^ ^# bfc-^ 1^7 ;^ IgC k polyA fB^it^^^SH^'J 

CO DNA ^-a^JJJcbfCo 
PPF: 

ACGCGTCGACGCGGCCGGCCGCGCTAGCAGACAAAGGTCCTGAGACGCCACCACCAGCTCCCG(@B^IJ#-^ 
3 9) 

PPR : 

GAAGATGTCAAGTGCAAAGACTCACTTTATTGAATATTTTCTG 4 0 ) 
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5' — PPF Sail, Fsel, Nhel ^v^iE^IJ^. 3' m-:f'7 4 ^ 

KOD plus (e:*:a:s#i&) iz.^v)mm^tif^mf^^)n^y=^y—^^^'^'^'^^^^ 

o^iJ^y — /V^fc^-emiDlbfCo leIIi5l$tl.fcDNAifJt^ Sall *3j:t;?BglII 

II (Tl^SBiolOl) ^fflV^TIH]lUlbfc. Sail *5J:t;«BglII -emil^bfcim. ^f^MT 
y 7j^^:7T<5'^■^^^fflV^-C*«fl^^.y V^-flibfcpSPTZ^^iJ^-Ol^BPromega 

mWi^ "0 DNA :^»ia^'J L . C ^ polyA fJJstilfK^Ba^'J^-^ 

tf:/^;^^ K^^#b/co^#b:^^/c7°^;^ ^ K^Saii*5J;t;^Bglii-e?^'fk b)^c#. 
Q.^%r^xx—y^^MmMMmz.x DNA ifJt^^ilb. y n (^H 

BiolOl) ^fflVN-t§155>SCKpolyA»f>lt^lsllRbfcio 
( 9 ) C K polyA ilr jt(7)f^^ 

GenBank (^H NCBI) J: ^ l&# Ufc"^ ;^ IgC k polyA IB^itfS^Sa^lJ «9 J^AT 
(7) DNA ^-^^bfCo 

tpf: ggaattcagacaaaggtcctgagacgccaccaccagctcccc (ia^J#-^4i) 

tpr: cccaagcttgcctcctcaaacctaccatggcccagagaaataag (ia?iJ#-^4 2) 

5' 'flljT'^-r-^ — TPF tJlf* EcoRI^xmffi^lJ^. 3' ^J:/^ — fe ^ TPR 

tzi.f* Hindiii mmw.n ufco <5^v a dna ^mm. u-r , kod pIus ( 0 

*ISS:#lfc) i;iJ;'9iii|'S$tbfciDNA||JfJt^7^/— /l^i^^t3t^7*^l^^ttt±i#^ ^ 
iJ' y — /vtJb ^ III 1131 b fc , iHl ilx $ DNA ilf it ^ Ec oRI *D J: t)« H i ndl II -tr m 'f t: b . 
0.8%r;^fn-^'^r^Vv'B^^*«JJ--C DNA ifJt^^8lb. P II (^H 

BiolOl) ^fflV^T|lII|5lbfCo EcoRI *3 j:U? Hindlll -ef^^tibfci^. i^mMT/l^:^ 

V n^:^y T ■$'—^^m\^^xm^m.v ^-miti^fc pBiuescript iiks-^^<^— 

H Stratagene It) (^HUlX $ tbfciii|igl|lfjt b . ^l^jjM DH5 a A bfc. 

fcti.fcjF^«^^#:j; ^9 DNA^p^b. m.mmn^mmi^. ^^mck^°v kmm 

it'fe^ia^iJ^^tf^^^ ^ K«rl&#bfco #b*^fc:/^;^^ EcoRl *5j;t>' 
Hindlll -er^^b bfc#, 0. 8%Ty^f n— ;^>r/V'ffi;M^^K]J-T DNA Slfit?r5>llb. 

^i^y— :^ii (tI^h BiolOl) ^fflv;-c^^*CK3Ky Aifjt^iHiiRbircio 
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mf^ $ § DNA if it A (Dffm 

EcoRi *5j;tJ«Bgiii -et^'ft; bfc^. XmMT/}^^ V 7K;^:7r if^ffiv^T5^ 

y l^mihl.fz. pBluescript IlKS-^i!^ (^S Stratagene t^^^S C 

KpolyAlifit. P2 7°n^ — ^ — llfjt^ C ,c polyA I|lf>lt DH5 

aic:^A bfc„ #p3tl.fc?Fmtemi^ct '5 DNA^SS^b. ^:^«CKpolyA|$lfjt. P2 
^tj^^_^_^jd[-^§P^g CfcpolyA ifJtO)lR#t^ DNA||)f;t:aS#A$tbTV^§ ^ t 

^m.mmm(Du^/i--cmmi^. dna Hffjt a m^^un^^t^y^:^^ K^^#b 

#6.ti.fc7°^;^ 5 EcoRi i: Bglii ^^mitl^fc'^. o. 8%r;?f n— 

M^Ult-T DNA if>i-^^«lb. v?-:/^ y II (^a BiolOl) ^fflV^T DNA 

(11) pIgCK AIRES ProA^^:^^ KOf^^ 

^Ui0r/v;?7 y :^j^;^:7T^— ^f^fflv^T7^My vMtilib/c pigc^ aires W 

jtt-DNAif>i- A ^^Ab. ±mnm5ai^mAi.f^o n^tif^j^'MmmPf^ 'o dna 

^SS^b. DNA ifJt A ;?|S#A$tb-CV^;5^ ^ «r4^aia^'Jc^l/^^i^"^^5i^b. DNA 
if>i- A it^^^SB^'J ^-^tf pIgC K A IRES ProA ^ K^^# bfCo 

(12) CkP2H7°^^^ Kc^f-^^ 

pIgC/c AIRESProA-7°^;^$ K ^ Xhol 'ef^'fb bfc#. 0. 8%T;tf n — ^ y/vm^ 
^'^flji^l-C'DNAifJt^^^^b. i:?— ^^i^ y — V II (^a BiolOl) ^fflV^-CIgC^cJb 
^/fVi^Mfet, IgC/c. DNA if Jt A. Lox-PPuroifJtJ; '9=»^$tl.6 DNAifjt^lHl 
ilXbfCo Sail -cm^bbfc^. ::)^)3i0T/v;t7 y 73^;x.:7T^-^^^fflv^T7fe^fmy 
^>ft:bfc pAC/cSall icHUlRblTc DNA ifjt^#Ab. ^f^M XLIO-GOLD (tI^S 
Stratagene %h) t^l^Abfc. # J: ^9 DNA^DS^b, IgC /c ±^ 

^JJ^m^. IgCfc. DNAifjtA. Lox-PPuroifjt J; "pP^^tl.^ DNAifJt:OS#A 
$:rLXV^§ i: ^:^SiE?iJ(^l/-</V-e5t^vb. CkP2H7°7;^^ K^m#bfcio 

(13) C/c5' genomic ^T'^;^ 3: KO{-^^ 

GenBank (*@ NCBI) J: Bt# bfc"^ 1^7 ;^ IgC fc ^tJ«_h^<5^V i^^*^it{K™^J 

J; 19 J^T"^ DNA ^-a-^bfco 
5GF: 
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ATAAGAATGCGGCCGCCTCAGAGCAAATGGGTTCTACAGGCCTAACAACCT (iE^J#-^ 4 3 ) 
5GR: 

CCGGAATTCCTAACACTCATTCCTGTTGAAGCTCTTGACAATGG (@a^lJ#-^4 4) 

5' M:7"^-r-^ — -trfc^ 5GFt3:}* Notl^xS^ia^lJ^s 3' ^7°7-r-^ — -efc§ 5GR 
\:LnEcoRimtMm^HMl.f^o -^t^;^^/ ADNA^^M^ b-C. KOD plus (0 
:^mM^^:^) J: "9 iii^i^tLfc DNAifit^^^^ ^^^^ 7;^/VAttlt±i#. 
^ y — /I'^t^-eiHllCl bfCo mux $ tbfc DNA iffjt ^ NotI ^^Xy- EcoRI T'^'i'fli b.O. 8% 

T^ti—^^/umn^m^x DNA »f;i-^^iib.^^-vi^ y iK^a Bioioi) 

^fflV^TIHIl|XL/c. NotI j;t/ EcoRI -er^llibfct^, ;'^J]i^T7V;^7 y jJn;^ :7 r i?' 
— tf ^ffiV^-C5fe^lS^y ^^^'ft b/c pBluescript IIKS-^i^^^^ (^H Stratagene 

(14) CkP2KI ADT 7°^^ ^ K(7)jf^ 

CkP2H 7°^;^ 5: EcoRI *3 xhol bfc^. 0. 8%T:^^n — ;^<5^Vl''ffl; 

r 5' T^^i^ EcoRI f--r b ^ 3' Xhol f--r f ^i^o dna i$if jt^mux bfc 
EcoRI *5 J; Xhol -em^iibfci^. i^mmr/i^^ y 7jN;;^7T ^^^fflv^■c^^^m 

y.^'^fKbfc C/c5' ^ y M,-:f^ Kt3:llIiUlUfci DNA if>it^#AL.. ^I^fli® 
XLIO-GOLD (^a Stratagene 1±) JZI^ALfdo # J: DNA 

^ijoi/^/i^-eH^xb. CkP2KIAdt:7'^^ 5: K^I^#b:^Co 

(15) DT-Ailfjtc7)|a^ 

pKI K -^9:^^ Xhol 53 j:t/KpnI -em-fl^ bfc^.O. 8%T;5f n — ^'J^Wfi;^^ 
SjJ^TI^ 1Kb DNA Hfit^^Stb. v^-^/^y-^-II (Tl^SBiolOl) ^fflV^-C 
DT-AifJt^Sf#.bfc:. 

(16) pCkP2 KI cDf^^ 

Xhol J; Kpni xmiti^fc^ik. i^mmrju:^ V 7^:^y T i^—^^m\^^xmi^ 

my ^^^-flibfc C/CP2KI ADT y^;^ 5 Hi:: dt-a Iff it a b. Afli0 xlio-gold 
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(^SStratagene t±) {zMAVf:!, # tbfc?l^Kfei^f*: J; ^ DNA^^^b. DT-A 
if it C fc P2KI A DT yy:^^ K(-#A v^ § :i t ^i^Sifl^iJcO u^/i^-xsmm 
pC/cP2 KI ^iJ^ (HIS) ^Sl#bfc„ 

MMW^] i 3 

pC /c P2 KI — ----(D h b EPO ^SIs^O^A 

(6.1) t h Erythropoietin DNAifJt(^f^^ 

hEPO Np : CCGCTCGAGCGGCCACCATGGGGGTGCACGAATGTCCTG (BB?!l#-^4 5) 

hEPO Rp : CCGCTCGAGCGGTCATCTGTCCCCTGTCCTGCA (@E^lJ#-^4 6) 

Rji^^W^ iZ 2 m(Dy' 9 4 -^ — ^lOpmol MM t bTt b EPO cDNA ^^^,;&p 
94^: 2 ^i^Ul^fc^. 94°C15 J: Xf 68°C1 1 i^-T ^ /U t I.X 30 f--r 

±ii|iib. #53tt/c 580bp (DiiijiSlffJt^ 0. S^/i^y'Vv-tr^gtlnl^lXb/cio [h] ^ :ix ^Jt^Vv 
QIAquick Gel Extraction Kit ( K-T ^ QIAGEN) ^^\^^il^MXWz bfc^So 

Tiiiiisifjt^iHiJtxbfco m^^tht:iPCRm^um}i^^hoix-mmmihi.. o.8%t 

;ffn— ^^.'^Vv-e ^1101131 bfCo lEllR ^tl/fciy/V;?)^ b QIAquick Gel Extraction 

Extraction Kit ( K-T QIAGEN) ^fflV^-^#^»J^ bfc o T^^^aitf it ^0 
I|Xbfc„ 

pBluescriptllSK(-) (^B STRATAGENE) ^ Xhol ^'i'fbb. 0. 8%T;if n — ^/V 

J: »9^St**^bf'#t3:#4^/hMS5l5T/V';^7 V r ^^fflVNT5^i^^y 

^-S^'fkbfci^cOi^. ±faiHll|3l$ttfc DNA Itfjt^tf Ab. DH5a^^2^ 

PGR iclj; ;5^^(^tlV^^57 n — V^iliRb Xhol mihVf^^. 0.8%T^vi^^^/U 
"tr^gimiClbfCo lHlIl5l^tbfc^Vl';e»^fe QIAquick Gel Extraction Kit ( 
QIAGEN) ^ffiV^m^^^^#^C b/c;iS o X t brc y ;^ n 7K:i^^>' DNA ifJt^lH]I]3l bfCo 

(6.2) pCkP2 hEPO Kl ^—(Dm^ 

pCKP2KI-<i^i5'-^ Sail 'f?4^/hMS JfeT /V;^7 y :7^^7T^-if 

^fflV^T7^My ^-m^libfci^co^c:, (6.1) -r-f^^bfct hmy ^n/K^^i/DNA 

ifJt^#Abfc#. XLlO-Gold Ultracompetent Cells (^B STRATAGENE) 
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bT. pCkP2 hEPO Kl^^^— (m 9) ^ffil#bfCo 

mmm i 4 

> htKI/— i/3 l^m pCkP2 hEPOKI — CDp^ 

pCkP2 hEPO KI 60/i g ;^ ^/V ^ ?^;!]P (1 mM pH7. 0 tI^H v/^"^-^) 

^fflV>. NotI ^fflV^T ST't^-T? SH^^^I'^'ffcb.. 7 y — /V/i^ n n 7}>/Vi^ttt±l#. 
2.5^»C7) 100%^^ 7— yl-. *5 J;tJ« 0. 1 3M@^^-^ h U t> A ^:Jjp x.. -20^: 

-e 16 B#^1f*#bfCo NotI '(S-'^m.it^tlfc^i^ ^ — ^m't-l^X^m^. 70%=^ 

^ -^i^-o 0. 5 /z g/ L DNA ^ T^^e 5 J: 5 HBS ^;tjp X.. 1 BtrH^^mx- 

j:^#b. f a/Ku— i/jl pCkP2 hEPO KI — cOfJS^^tTT'.e o /Co 

^JSffiJ 1 5 

pCkP2 hEPO Ki ^^^ — t RS =^u;^ :y b • ^—^^v-^^^'if "^t?^ ES ^lilJ3S*5^?r 

fflV^fel CkP2 hEPO ES 

t h EPO-cDNA ;6StaiIlli.ifex.(-ct ^9 :fe^i/n7^y >^ K^^itfs^T»fEt-#A^ 
ES fe. ^MFll 13 "tff^M bfc pCkP2 hEPO Y.!^-!/ ^ — ^ 

$iJPS»^Noti ( 0 ^^icBSMjt) -C^^t^^Bb. aS:$tbTVN^;^fe (t@^^^^«-^ 
-r::e-^^^T/l-iX!;— X8. v^— ^ ^ — ^^"-^ 1995. ^±ith, 07^15) I- 
t^oT RS :3^1/y b • ^—^"T^ ^-y^^ • -^1^7;;^ ES ^JDJl^-^^A bfc^ 

RS Jil/y b • — ^7^^ ViJ^^ • ES ||nj3ScOi§*'&«. ^Wl(01o^ (t@ 

. ttrfB) ^3:^^v^. ^mmm^-^^ h-^4iy>c (^s^xi/-^) ^sbfcG4i8 

ii|-t«m§«m ( 0 :2^SI-f Vtf b n v?rn ^/^l j; (9 ©A) ^ffl V^fc, ^T. 
^-frfc RS J^uy b • ^ — ^y^^:y^--^^y^E SB^^^ b ^ ^"v^^'i^Slb. 3 

xio^'lli/'ml i: T^^e 5 J; 5 HBS bT;0^fe.o. 5ml <D^inM«l^^ lO/^ g cq^ 

iJ^^— DNA i!MfPb. V^-^/Vi?-— ^^x^^' b (mftmit : 0. 4cm. Tl^S^-^-f:^ 

^i'K) iZlT V-i^ b n /Kl/ — >^^ff ofc (^*:960/zF. 'ttff : 250V. m. 
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MM fc b Cfe 7 ^ —^^—M^^^mn bfc 100mm iaft*&*ffl -^^y^^v^^y 

^—U (7t/^='>'^ ^IS^i^h^'. l=fei-»Sb/Co 36H#rHl 

0.8Mg/ml CDt°^ — n-^-riX>' (^I^ISiXi:^-^) ^-^tf ES ^»#$^X.f;io 

~ h =1 7 /I— yhi^fJ:^^ X-mM :^^.^(D2/3^0. 2ml cDj^^ffl Jrfit (FBS 
+ 10%DMS0. ^SiXi/-^) tcll^pb. -SO'CtclT^M:^? bfCo ^ O 1/3 12 ^Alif 

^ Puregene DNA Isolation Kits (tRIS Gentra System 1±) \Z.X KlMMl^f^o ^ 
-T^^UbfCo ^V>Tf-lf 5^ h^^tV^. WO 00/10383 b (MM 

m 48 #BB) \z.mm(omm xi^m ^ntc. ig fisis j k -c /c a dna o 3' ^e^o dna 

»fJt (XhoI~EcoRI. II] 1.4kb. HIS) ^^"n— bXtS |II/m^x.|^^^t±i b /^c„ 
^OM:^. 24*4^15*5^ (62.5%) ;OStBl^mi^;t#:-efe^ ^ V^ 5 if 
^^TT2F^flS-ef* EcoRI ?^>fl::tclj; "9 > i;2^<Dx^>' KJiS^ttl ^ tvfCo mmmMK.W^ 

§ (Si 0) t°.x — n-^-r >-^»t4*i-*5V^T::(7)iif/c/cC^-^^^ K;0S5t^>$t^ 
^^clt h EPO-cDNA :iSifx$Hfci^3CD-efe5o 

ckP2 hEPo -^^y^Esma^w^^^^xj^BV >'y^mx^-^'>y^^m^^^^m^^^^ 

y >'/^^/?|S^tR b. ^n:^2|s:^S0^$;J^/^V^ (Kitamura h. Nature, 350:423-426, 

i99i)„?t?f^''ce#^T'ifWbfc ±iB ^ ^-a^ (omwm #:(^^^iat-J;t)#?>;ru5E 
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:^mMi^\-^i'^'mW.h(Dm^ (Proc. Natl. Acad. Sci. USA, 97:722-7, 2000) 1,Z 

tB*c^ti^^c:^3$^^n:7"y lyumMB^y y^T^ h-^ (ziovnT mch (ICR) (0 

±mmmm i 5 ^ n.^^S ^ n :7-' y >- ^ i^it^^T»^(- 1 h EPo-cDNA 

A^nx\^^^:z. t^^mm^nt:LCkP2hEPo-^^:^Esmmw (#57, 69) 

h^y^ J:t)3:L-fe±tf. ^tih^. ±|B:fe^:^^^n7-^y i//^^^ ^'^Te^ h-^'^7;^;i> 

19 8~10ili|}^AbfCo EStgttil (tg^'K— . /^^::r-^r^:xT/Vv'y— X8. v?— V 
■$^—^'T4>'^\ 1995. ^±%l:. B^H) -e— Bfei:§*b-CM^*-eii^^i^fc 
'^^i^^ffi^2. 5 0(7)^KMMCH (ICR) -^I^;^ (B^S 0*:^ 1/T|±) (D^-^ 

1 5(7) #57, 69 ^fflV^Tj^M^n/t-r ^-v^^^ >-K^^tL-?:'tLf+ lOO^^ffi 

23 EE. sem^n^^n^^^ '7'^^:^:^^m±\^fc. ^p^vmm-t. ^-fe 

^5 j:oT^J^^tb5o ii^bfc 23 HE. 36 PE(D 5 "fe^fet^PJ 5?'^(-R^^'fe 

(D§|5^(Dfc5. -rT^^:^-^ ES ^IIIB&(7)Rg^(D^.j!6 b;ix^{@f*{^^n^'tL 15 HE. 29 IZE 

-es>ofco :ittP>(Drfemj: 19 . ^m^^^y'v > icmm^Bi^Tm^^ h epo-cdna 

;5S.#A^H-CV^;5 Ck EPO sm^W#B7, 69 fi=3rp{ ^?i^^ti^i^i^bT 
HJfeM 1 7 

pNP hEPO KI^^ ^—(D^^ 

1 . ±mmmin i 2(d pckP2 ki ^i^'fbf-'i' b asci ^Mx.fc-<^<^ 

—i^M ' • ' pCkP2+As KI 

^T(D^J^:^V =f^^T:=^— /V-^iirT. AscI V — ^-^^ bfcio 

AscI top linker : GGCCAGGCGCGCCTTGC (ifl^lj#-^ 4 7) 

AscI bottom linker : GGCCGCAAGGCGCGCCT (ga^lJ#-^4 8) 
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pCkP2 KI — ^^IJPS^^Notl (Roche) -ei'^'ftib. 0. 8%T :ff ^ — ^ 

^9 5j-Biii*Mbfc^iCligation kit ver. 2 :^ "7 ^f^ffl bfc ^ 

3 V S J: «9 Asci yv:?^? — ^^Abfco ^ti^i^mM XLio-Gold 

Ultracompetent Cells (^H STRATAGENE) \Z.mA\^X^^rhtltlJf^M^^i^ ^ '0 DNA 

^mmt. WAm}i (DMmmm^ mm i^f^o 

2 . pBlueLAB (D Pad • Fsel Nhel f"^ b ^ A pBlueLAB+Nh (DtftIS 

pBlueLAB ^^JPS^^ Pad (NEB) -Vm^t'^. ^^fflM-^-f ^ n ;^ V;^ 9 A 

S-200HR (T-^^X-^A) ^fflV^T/^5'7T~»^^l-^ ^V>T$IJPS^* Fsel (NEB) 

^^T. ligation kit ver. 2 ( 0 <^ 9 /-^-Y :^) Ufc ^ ^ 3 

Pac-Nhe-Fse S : TAAGGGCTAGCTAGGGCCGG (ia^lj#-^ 4 9) 
Pac-Nhe-Fse AS : CCCTAGCTAGCCCTTAAT (ia^lj#-^ 5 0 ) 

3 . pBlueLAB+Nh (D Sall-Hindlll Hpal h^A pBlueLAB+NhHp 

pBlueLAB+Nh ?r$IJPf^* Sail, Hindlll (Roche) T^r^^kb. 0. 8%T V2 — :^ ^ 
/Vet 'O ^m^Ml^tcm^l^T (D^^:^ V =f^^T^ — /V^-1tT. ligation kit ver. 2 

^JcM® DH5a(cl^AbT#fettfci?l^K^m#:J: DNA ^fS^b. jfA©f>^(^i^- 

S/Hpal/Hd-S : TCGAGTTAAC (SaM#-^ 5 1 ) 
S/Hpal/Hd-AS : AGCTGTTAAC (ia^lj#-^ 5 2 ) 

4. pCkP2+AsKI J: <9 Ck-polyA ^-g-tf P2 :/n ^J'— §!5^|^V^/c-<iJ7 ^J'— • • • • 
pCkpAP2 (Om^ 

pCkP2+As KI ^^JPI#* Hpal-Nhel (Roche) -ef^'fb bT ^ C 5 952bp (^if Jt ^ 
0.8%T;5fn — f^^il^t^blHllUlbfc., pBlueLAB+NhHp ^Ummm Hpal 
*5j:U^Nhel (Roche) t^-fbb. 0. 8%T n <f /V J: "9 ^llffiM bfc:#(^'f?4^/h 

-75- 



wo 2006/078072 



PCT/JP2006/301379 



-fbUfCo _bte 952bp (Dllf it ^ ligation kit ver. 2 (^^^^ :^ ^i^M 
b/c^-l-y-v-a >'SJ:&tcJ: ^^Abfc. ^tb^^fli^ DH5 a (c#A bT# btb 
DNA^PSb. jg^tB^^f^v-— <5r>-;^^fTofc<, 

5. P2 :/n^ — ^ — ^|^*bT-^/V9^i^ — ^'^^l^-f h(SalI, Fsel, Pad) ^ 

bfc^ ^ ^ — • • • p CkpAMCS 
Jbta 4 (D pCkpAP2 :Sr$IJPI^i^ Hindlll. Nhel (Roche) mito O.8%T:0V2 — :^ 
y/Vj: t) ^ 4kb (D|lfM-^|HlHXbfCo^T(^'a'^:^y rf^T^— /V- ^-^T. ligation 

kit ver. 2 ( 0 ^ /^V ;^) Sr^ffl bfci ^ ^ v- 3 ^-SJ^^ J: »9 ^A bfc. 

SPFNlinkei— S : AGCTGTCGACTTAATTAAGGCCGGCCG 5 3) 

SPFNlinker-AS : CTAGCGGCCGGCCTTAATTAAGTCGAC 5 4) 

6. KI :^-<^ ^ — (Dmm pCkP2AP 

JbIB 5 CO pCkpAMCS ^^JPS^* Hpal. Nhel (Roche) "t^^'^'flib. 0.8%T:^n- 
;^>^VVj; ^ Ck-polyA-MCS ^^t^m 700bpl|lfit^(H|I|5lb/Co pCkP2+As KI ^^IJPI^ 
m Hpal-Nhel (Roche) "em^fbU. 19. 6kb ^ 0. 8% T n — ;^ <>^VV j; ^ Ufc#. 

^^St'fbUfCo ttfjZSt^^^ 700bp|lfJt^ ligation kit ver. 2 (B^M'^ :^ ^ ^) 

^mm i^t^'y 4 ^^—^y B >'R}t^\^ X ^ mAi^f^o ^n^^mn xLio-coid 

Ultracompetent Cells (^H STRATAGENE) JC^AbT^t bM^^^M^S^m^X '0 DNA 

7. pNP hEPO KI ^ — (Dm^ 

±mMMm 2 (7)pNPshEP0 in vitro ffl^^ ^ — ^ Sail ^tJ^Fsel "C^^^^'fbb. 
0.8%T:5ifn->^y/vj; 1.2kb (Dilf Jt^^^tWMbfc^. _hfe 6 © p CkP2 A P 

«r Sail :j3j;tj«Fsei -vmrnmim. ±mmc75 ^^TjV-^ ir-^yr ^—^^ 

fflV^T7^y^flJJ.y V|^{bU/ci1i(7)t^#Ao ^tb^r^lcflW XLIO-Gold Ultracompetent 
Cells (tRH STRATAGENE) {Cl^AbfCo ^ hf\^f^J\mUm^ X "0 DNA^fgMU. 
iSMflS^'^ifeSSa^J^^^^bT. pNP hEPO KI ^^iS^-(|ll 1 l)^®l#bfCo 

^Jfef^iJ 1 8 

' J^l/i^ bn7jN°W — v^a pNP hEPO KI — <^PM 
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pNP hEPO Kl^^'^—GO/ig ^^ i:^>'^:JjP (ImM pH7. 0 

y<iyyr— (B^Bn^^^ • ^J^V T ^ 5/ ^ ;^ . ummm^n^'^^y y r—) 

^m^\ NotI ^fflV^T 37'C-e5Bt^m'flib. 7 ^ 7 — /V'/:^' n n 7}^/^Att^±S#^ 
2. 5^ft(D 100%^^7— /K:^J:t>'0. 1 W»<D3Mltm-^ h V ^ J^^Mx..-20X: 
-cr 16 0#^m#bfc„ Noti -e-:^a^I::$ttfc-<^<5^-^3t'L^bTIH|^Rtt. 70%::^ 

'f;^#b. h n/tf W — v-a pNP hEPO KI ^ — (DiiM^fT^=e o:^cio 

^Ji'^J 1 9 

pNP hEPO KI ■$f — t RS U h ' ^ —^"T ^ ^ t7 ^^'E. S Uf^W^^ 
\^fc NP hEPO E S 

t: h EPO-cDNA J: ^9 U /c ijS^IjtiE^Tr7fE(-4f A$ 

tbfc-^ i^;^ E S«t^a#'55fcfe. ^»!J 1 8 X^WnX^fz. pNP hEPO KI 

^mmmm Noti (0:*:iiisfijt) -ea^^^fbl-^•5fe3:^^tbTv^5:^^fe . 

/^y(ir'^=:-=uT/V^yV—XS. — 1995. ^±i±. B^H) 

tdE^oT RS ^ l^T^ b • ^ — ^^^^^^^ • 'Mfk^MX\^fZo 

fe-. tuia) J^ti^v ^^^WJiaf^-^'f Wy'^ c (^85'^* -7) Mffi Ufc G418 iflttt^^^t^^J^in 
(B^ffl'l' >^t^>n v?^>'|±j: «9RSA) ^fflV^fc:o *-f. Ji5it ^-lirfc RS ^ 

^ i. . ^^/fy^^ ' ^ry:^^s 'mm^ V V ^-v-^-^ffiu. 3 xwmxmi t 

6 J: 5 l^HBS iZ.mm\^X-^^h.O. 5ral c^lmfl^^?^?^ ^ lOuigCD^:^ ^—MA i SfO 
V?— >'/^VV'1^— ^^--^ix h (e^Sm^t : 0. 4cm. ^B^^-T 5^ K) (JlT::!^!/ 
^ hP/Kl/— v-a >'^fTofc : 960 ^ F. Sffi : 250V. ^M)o h n ^ 

W-i/a >'bfcl|l]J3a^ 10ml (7)E Si:§±{!l . ttifB) {^mMl^. hh'^^'C^ 

y ^ —^—m^ §r»® U fc 100mm |E|tit#ffi :f^:^^>y^t^^ — u(yr^^=^>'. 
Mm^^h^. ^ y^l^y^^) l*fc{-#ffib/cio 36 Bf^mt- O.S/ig/nil 

— 5 t)f+ 24iia^ ^T^'^'b. ^fh^ix^ 24 5t:7°^- h-T?=i^^7y^— 
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hfCT^^S^-^'ii^it^^i:. 2/3 ^ 0. 2ml (D^Wmi^M (FBS + 10%DMS0. ^Hv- 

^^'-^) Wmmi^. -SO°C\zXi^^l.fCo (7) 1/3 12 5^if ^^>'=^— h:/^ — 
bJiltMb, 2 B^i^^l^X 10^~10^'(la(D7^|IlJ3S;^^b'J^V A DNA ^ Puregene DNA 
Isolation Kits IS Gentra System %h) K i: W^Ml^f^o r ^ <^ t° 

^>>-»t^l£RS ^^7^ >- h • ^ — ^^'t^^ ^^i^' • -^^y:^ ES^IBJja^y A DNA ^^JPS^ 
* EcoRI (0:2^BSS3t) X^mitl.. T;^^n-;^<>*/^M^'l<tJ]-e^gtbfCo 
-Cf-if ^^y^'n 5/ h^=fTV^. WO 00/10383 -^/^>':7 1^ 5/ h (^Jfe^iJ 48 J^lfB^ 

O^PJ-e>^ffl $;^^/c.Ig®^ J K -C fc A DNA (D 3' i^(D mAWr)! (XhoI~EcoRI. 

mi.^kh. WO 00/10383 -^^^^^ 7 1-5/ #^^0 25) ^ n — ^ UTtS IHMm 
X.#:^1^|±l b/Co ^60?^:^. 24WPnW (45.8%) mQW\mW:^i^-^' h ^ t 
5ffeJP:^#f-o H^^MTT2F IBIS -Cf* EcoRI mit^Z. X V . l^CD/-^^^- K 1^ l±l ^ 

V :y K^Mi^^TMi^'^ h epo-cDna ^s^f x^tbfci^j'^'efc^o 
MMM 2 0 

NPhEPO-^!^7;72. ESltBflat*4aJ;U^'B }) ^/^^^^^tR-^ ^>;^^^ft5lt^^p^fflv^fc^ 

V l^y^^Mii^XIMl^. ifii^-^^M±^t\^^<i^^ (Kitamura h, Nature, 350:423-426, 

i99i)c ?t^f^^ce^^•T?lslw i.fc±m^-^i^^i^(Dmmmi^(^^Mi\^ x^nhti^m 

:^MMMXl-i'MMh(D^^ (Proc. Natl. Acad. Sci. USA, 97:722-7, 2000) \^ 
ffi^$tT.fc^^.i/ny y l^fimMB^y yi^T^ h-^i^7;^t^oV^-C MCH (ICR) (0 

xm^^tLo 

±t'd.mmm 1 9 -e# b tb.^^ x=l-/v> k mm^^TU'i^ t h epo-cdna 
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A^nTv^§r ^^s]f|p:$tT.fc:NPhEPO-^'^;^ESJi5|iiflat5^ (#10) ^W^^:^h-y^ 

1995. ^±t±. 0*:ll) -e-BfeJ:g«bTEM^^^I§^$*fc#. 
fi>^i^^a#2. 5 BtDiK^MCH (ICR) ^ ^^7 ( 0 *H 0 ^ Ttt) (D^^'g't^. 

(7) #10 ^fflV^-Cf-^M^tbfc-r ^^v^n^:^^-^^ 3 ^M^-?:H-^^ttff lOOiil^^tb:^::^^. 

^$H5o ii^bfc23|E. 36 |2E(D 5 -^^-fef-S^ ^^^^-S^^'fe'^nPi^<^fe^> "t" 

'^■ifny^V^K m.'&i^^T'Ms t h EPO-cDNA ;5Sff A $ V ^ § NP hEPO ;^ E 

s^iiij3^^#io}i^;^ 9mm.m^^n\.x\'^^. -rti^t^^-^ :^m{^(DiEmm.\^ 

mfefij 2 1 

pPS hEPO KI ^iJ^ (^«^ 

ilfE^:feMl (^pPSs hEPO in vitroffl^iJ' iJ' — ^Sali:S.t>'FseI1?^^M'fbb. 
0.8%T;^f'n-;^^/i-J; D^-^ l.Skb (Dif Jt^^fit**^ bfc#._hlB^mM 1 7 p 
CkP2AP ^ Sail :Joj;tJ?FseI -^mmmiV."^. «M C75 SjfeT/^;^; y7 ;^ "7 r 

— if ^ffl V^T5|c^J3J^ y ^-^fb bfci^> (Dt;i#Ao ^fh^i^mM XLIO-Gold 
Ultracompetent Cells (^|1 STRATAGENE) (il^AbfCo # b ttfcff^Klsl^f* J; t) 
DNA ^fJSMb. ig|gtP^O±^Sia^'J^5mb-C. pPS hEPO KI -^i^iJ^-dUl 3) 

mmm 2 2 

:n ix^ h n v/3 Vffl pPS hEPO KI ^ — (DmM 

pPS hEPO KI ^i:^ ^v_60ju g v^^-^JP (l mM pH7. O Tieil Vc^^V) 
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^fflV^, NotI ^fflV^T ST"^^^ 5 0#PHTv'^'ftb. •7 3.7— n n:^/^i^ttffit^. 
2. 5^*C0 lOOO/o^iJ'/— /V. *3cttK0. 1^»(D3M@^^-^ h y !^ ^^10 X.. -20°C 
16 B#^##b/Co NotI -e-:*:^<b$ti.fc:-<:i^^-^^'L^bTlElil3im> 70%^ 

^ -frfCo 0. 5 At g/ L O DNA Wi^ hf^^X,0\^ HBS t^W^ ^Jp ;t . 1 H#Ph1 ^S.^^ 
f^^b. h n/tf 1/ — v-a >'ffl pPS hEPO KI ^ — (DmM^nt^<^f^o 

mmm 2 3 

pPS hEPO KI ■^ — t RS ::^U^>' h ' ^^^T-( iJ^' • r> ;^ ES m^^W^^ 
V>fci PS hEPO 'v' 1^7 ^ ES m^W(^M% 

t h EPo-cDNA tmmmmpLi^^y):^^^^^'^^^ icmmm^^rmi^WA^ 
n^-^r^yc^E smm^mn(^ti^. mMm 2 1 x-i'fmi^t^ pps hEPo ki ^— 
^mmmm Noti (s^H^Mit) x^mm\^^. m±^nx\^^^:}7m mmn—. 

/^^;e-^^::.T/ViXy-X8. i^-l^l^-^T^ 1^1^. 1995. ^±1i. 0*11) 

Bute) ^c^^^v^. ^^mijjatt-^^ h-r^v^^^c (^sv^'-^) ^sbfcG4i8 
^itfcRs^wp* h • ^—^"T^ • -^t^;^ Es^na^ h y :7°->'^^^saiab. a 

XlO^'flil/ml hf^^^O\Z. HBS t^iM^br;6^e3.0. 5ml ©^Hlflaii^'^?^^ 10 m g 

^—mk ^MfPb. >'/-?/H^ — ^^-^5/ h 0. 4cni, ^ffl-'^-f :^ 

yyY) (:iT^l/i5^ h ->3 :/^ffofc (^4 : 960mF. SJE : 250V, ^ 

ia)o v-a ^-UfctDJja^ lOmK^ ESi§*fe (ti^Ri^-— > ftufE) 

m\^. -hht^^^y — ^^—'M^ b/c: lOOmm iaitJ#*ffl 7 ^ ^ :y ^ •¥ 

— (:7t/v=i>^> ^m^-^y^-y- ^f^y^^^y^) im^^ux^t^o 36Bf-PH^^ 

f-er:i>':7/W— h(::/^-5^-eii5ifi$it.^c^2/3^0.2ml(Z)'f*#fflJ:t±&(FBS 
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+ 10%DMS0. ^11 v':^'-.') (;i§^V®b. SO^CKX-^^VfCo m<0 (D 1/3 U 12 

^ Puregene DNA Isolation Kits (^Wl Gentra System %h) \^ X 'OMMl^f^o ^ 

X-^mi^f'o ^^V^ri^if :y ^^^TV^, wo 00/10383 ^^<^^yU^y h (MM 

m 48 };ifBm(D|g0J -e^ffl ^ th±^ Ig J K -C K <f 7 ^ DNA 3' DNA 

ifJt (XhoI~EcoRI. ^1.4kb, 00/10383 7 1/5/ m^M 25) ^"T^n — 

y^ti^xmrnmn^i^^wnM^t'o ^<D^^. 24m^9W (37.5%) ^^tei^m*^ 

X.f*-r'fe§ ^ V^ 5 ififcM TT2F mmxn EcoRI m^flit:: i "9 ^ 1 

/cT^fc/^^ K^i^WSr i!:6S^<il$tL6 (014) t:°^ — n-v'-T iX^^jft'I^^^^i-^^ 

mmm 2 4 

PS hEPO-r t^;^ ESTi^lDia^*:? j^U^B y '>;^^^^*#^^^fflV>fc:=¥ 

y ^f2|s:;?)SSIfe$tl.?feV> (Kitamura Sj, Nature, 350:423-426, 

199l)o?t?t^c^^Jt-elHlW b/c±fE:^^S'^f*(Z)jHittj|i|#:(D^ifltC J; 19 ^h^^^ 

^'^!i7;;^;(^SoV^-cati6^j'c&B y A ES HDJiat^S^fe-f-^o 

*llifeM"e{*$J^e)(7)^^ (Proc. Natl. Acad.' Sci. USA, 97:722-7, 2000) 

fB«c $ ti.fc^-!ft n -7'^ y ^ M iMiKs^ / 7 T h t-o V ^-C MCH (ICR) ( 0 

_hfBllJS^j2 3-e#btl.^^^^l=^:^y fc^itfe^^T^JCt h EP0-cDNA:a5# 

A^:ix-cv^:5) PS hEPO-^ ES ^flgl^ (#6) ^U^^Vv^ 

- 81 - 



wo 2006/078072 



PCT/JP2006/301379 



1995. ^±i±. 0*ia) BfeJg^bTKM^-e^^^^fcm. 

2. 5 0 (D^^^ MCH (ICR) -^'i?;^ (0*ffl0*i?' V-Tli) f^m 
PS EP0-^>^7;=^ ESJNniatJlc (#6) ^fflVM:f-^m^tb/c^^^v?a.^v^3^^E^t+160 

y Vfc^jt-fK^T^J^f^t: h EP0-cDNA;5Sj^A$;jT/TV^S PS hEPO ;^ 

umm 2 5 

pCkP2 hEPO ^-t-r^:^ TT2F IffllS^^ffl V^/c CkP2 hEPO ^ :^ TT2F JNH 

yi V Epo-cDNA f)tmnmM^\^i-^'^^-!f'^'^^.)^^Kmm.m.i^^TU\^wx-^ 
fhf^^t7:^'Esmmmm%(Df^^. mmmi 3T'f^^bfcpckP2 hepo y.i^^^ 

/<;^;e-^^^T/i-v^y — X8 , v^— >'^— ^^7"-r 1995. ^±^±> 0*®) 

JCtigoT-^ !i7;^ E S^IDSa TT2F (Yagi s Analytical Biochem. , 214:70, 1993) 

f*-^^ h-x'-rvvc (^iiiXi^^-r) ^abfc G4i8jif't4^«ftj3&^^iiiJ3a (0*a-r>' 

3X10^^/ml ^ T^e^ J: 5 HBS (^l^PbTjO^b. O.Sml (D^ia^^P^^ 

' lO/ig DNA ^MfPb. ^^—l^/-<;\y^—e^=^^y Y {mU^%% • 0. 4cni. 
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240V. mU.)o ^\y-!7 bn^°^- — v-3 Vbfd^mflS^ 10ml (DESitift (tS^J^'K— . ttf 
IB) tcMb. liBJ3S^»®b:rcl00mm»|^j3g*ffl:7°^;^^ 

36 H^PH^Mt- 0. 8/zg/ml — n-^-r (^I^ISViJ^^-^) ^"^tP ES ^ g% 

m;tfc, 7 0f^t3:^Cfc:=inc:i— CD 5 ■btf 96 j!i^t°.5'^T:y:/b. 
24'K:^U^ l^-en ^-^/V—:!.^ ht:i/ce5^"eii5it^-ti:> ^0 2/3 ^ 0. 2nil 
fflJtife (ES J:tiife + 10%DMS0, ^M^^^-^) J-^Pb. -80'CtCT^# bfCo ^ ^9 

(D 1/3 12 :7\:if^^^^=t— biii^Sb. 2 B^lt^^bT io«~io^fli(D 

IfBI^/i^b-^/ ^ DNA ^ Puregene DNA Isolation Kits (tI^IB Centra System It) 
j; 19 bfCortbb(7)t°^ — c^-^^ iX^^iiftt-^ ES ^JlgKir' 7 DNA ^0JPS 
EcoRI (B^aSSit) -eM-fbU. T:^n— ;^^/v«^?%Wj-e:9-itbfc:o ^ 
V^Ti^ifV:7'^ -/ h ^=fTV\ WO 00/10383 -^/■?>':7 l/ 5/ h (^Jfe#!l48#M) (-IS 
ife(D|i0J■^^^ffi$;i^fc, Ig^^ J/c-Ck ^^'y DNA (D 3' DNA Sff jt (XhoI~ 

EcoRI, ^1.4kb, WO 00/10383 1/5/ 25) — "7^ ^ bTtS 

i^iam;t#:^=tti±jbfco -^(T^iiS:^, 96^4' 11^ (11.5%) mmmm:k.i^x-h 

^ V^ 5 if TT2F HDfla-Cf^ EcoRI M-fbtc j; 19 . 1 ^fD/^^- K;^^^^ 

K.;a5m§r ^^s^?®$;h.^ (mis) If^— a-^^ v'>'B'l4*5fet;i*5VNT^(D 

uy^]) K ^iki^^TMl^ t h EPO-cDNA ^^WA ^ thfz: (7)1? 5 □ 
^Jfefll 2 6 

CkP2 hEPO ;^ TT2F X "9 ^^JBS'l^at^^ ^1^* bfc CkP2 A P hEPO 

;^ TT2F 7|II]|S:1*cd:^# 

CkP2 hEPO -x' TT2F mmW^ '9 ^^Jftttit^^ (PuroO ^1^* bfc CkP2 A 

P hEPO atfe^^A TT2F ^|DJ3g^5^^#(^fc:JC), pCAGGS-Cre — (Sunaga ^ , Mol 

ReprodDev., 46:109-113, 1997) ^r^St $ ^TV^ (tB^'R— > /"^-f 

^T/Wy— X8. v^-V^— ^J^^T^^- 1995. B^ffl) i;it;^oTCkP2 
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hEPO TT2F ^BIJ3^--^A UfCo 

CkP2 hEPO l> ;^ TT2Fl^IIJ3S^^Jt*fe^i^ tS*cC>;^^fe (ffilRtX— ^ SutB) ^-^^V^. 

:2|s:|g^>'lf hn-:;'cn>'^±J; «9fiiA) ^fflV^/clo iti® ^^fc CkP2 hEPO !^ 

;^ TT2F^inj3S^ f y ::^>'>'^SL. 3 X10''(li/ml t T^c^^ct 9 HBS iZli^^bT^O^ 
fe. 0. 5ral (DUMMMW^ 10;zg C0-<^ DNA ^ P ^^/N/Vf" — ^ 

5/ h (miMiiElt : 0. 4cm, >|^S^^-r 5/ K) i^T^ l^i^ h n 1^ — ^> 3 :/^=fTo 
fd (^4:960/xF, 'Bff : 250V, ^?a)o ^^-^^ h n V-— a Ufc^lHlS^ 10ml 
coESttffi (tSK'K— > Ifjffi) ■?:;rb J; t) 2. 5ml fefe:d^CJ^:7^' 

— T^IBS^tSSbfc 60mra,m^if*ffl7°^;^^:y W (:7t/^=i^s 
^iS'h^-. :y =3r>'y :/) i^(z:iiabfCo 30 B#r^^(z: ES ^Jl^ 1000 ^ ^fe b 
k)>Ci6 7^ ,^J3S^»®Lfc 100mm|ai^@«ffl:/^:^^5^ iS' v-^-— 1/ (377' 

>- ^^;l7'.C5^-eii5lL$^^ -^0 2/3^ 0.2ml (FBS+ 10%DMS0. ^ffl 

v-i/^) f^iUv^b, -80°c(;i-C'^#bfco a«9 1/3 « 12 ^^^^3— h:7^i/ 

— h (^^fl 2 0 Ps^it* LT lO'^lO^iHlcDlPlJI^}?)^ b <5^V i>> DNA ^ Puregene DNA 
Isolation Kits Centra System %!;) \Z. X. ^ WMX^t^ . ;L b ^ ^ E S ^lU 
J3&<5^y A-DNA ^MRS^S EcoRI ( 0 2|s:|S^M3t) T-m-fbL-, T:^n— J^^/l-W^ 

i^»j-e^itbfCo m^^x-^-^yy^nv hSrfrVN, wo 00/10333 -^/-«>- 7 u^y h 

48 j3:t2gc(75|§P^-e'f£ffl ^tbfc. Ig igll J k -C k <5^V DNA O 3' ^(O 

DNAifjt (XhoI~EcoRI, Itl 1. 4kb, HI 5 ) ^:7°n — :/ ^ LT LoxP @E^ljT?|^^tl.fc 
Puro'-3te^(D^/e>S|^*$tbfc ES ^WflS^^^f^murcio Puro"^ st^^^i^it bfc ES 
^J3S-^^tt EcoRI mfbt-J: 19 > ^if-CO^^-l^Y (15. 6 K ^ 13. 1 K) ^S^tl:S$;j^> Puro"^ 
jtfH^'^^^^l^*$tLfc: ES imia^-e^ EcoRI mfl::^- J: «9 s 2-^(D^<yY (15. 6 K 

^ 10. 2 K) (mi 5)0 ^(^16*, 48t*4'4;^ (8.3%) CkP2 hEPO 

-v' TT2F ^J|g*5^ J; r> ^^J»'I4itfe^ (Puro"^) ;0S|^*$ tb^ TT2F (CkP2 

A P hEPO -^t?:^ TT2F ,||I1J3S^) § ^ V ^ p ^#fc:o 
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mmm 2 7 

CkP2 APhEPO-^!>^ TT2F f>IIlJ3S^i^*3 J: i;«B ]) > ^^'^MX^'^ ^^^^^^BEm^ 
y ^^$:;?iS0^$tL7'.^V^ (Kitamura h, Nature, 350:423-426, 

1 99 1) o -ei^ w b _htB * ^ ^^f^ o mmm it o ^cbe t^i j; d # b h § i3s 

■:^UW^\Xn'UUh(D^^ (Proc. Natl. Acad. Sci. USA, 97:722-7, 2000) \Z. 

fBf4$n/c^fe=)S^~n:/y ^-ju^jlfE^y :y^Tf> h-^ ^3:oV^T MCH (ICR) (0 

iia^M^^!! 2 6 T# ^^'n :/ y K llfte^T^fDl- 1 h EPO-cDNA 

A^tb-CV^§ r ^;aS^B^tl/7t CkP2 A P hEPO TT2F I^IH^ai^ (#8) 

;^ h^;/^ J; t) AEt>-bJf > -^tLfe^. ±tB^iffi^^n:/y 5/i57Tt> 

fc 19 8 ~10{|i)^Ab/c„ ESiSifi (tg^tX— ^ ^-^-Y ^ T/ViX y — X 8 , 

— <>'^^ 1995^ ^±li. 0:2|s:ill) 1?— Bfeit* bTK^lS^ "C^^^ ^ 

■i±-/c:=^> mi&m^mWi 2. 5 BOiKMMCH (ICR) ^t>:?; ( 0 7|s:|B 0 WTii) <D 

Jfe^!)2 6(D#8 ^fflV^-Cf-^M$^^/c^ :/v^m^ v-a ^^E^tt 80 jlil^^lfi bTcJi^S^. 

§o iii^b/c: 14 mcD 5 ^^-fef-BJ i-^^^t^tj E S UnflS 

(Dn^(7)m^ hn^mitlt lO ES-efco/c, ^itLbOl^^J: 'O . :^S^^n:7^y >^ K 
iM^AB^Tm^'tl h EPO-cDNA ^S^A^tLTV^S CkP2 AP hEPQ-^l^;^ TT2F 
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mmm 2 s 

CkP2 hEPO ES J^mJlStifeJ; ^ MMM^lti^^^^^^ CkP2 lox? hEPO r> 

;^ Es ^J3^^(d:si# 

CkP2 hEPO !i7;^ ES ^JIS*5^ J; «9 2 ^(D^^jiftttsl'fe^ (Neo^ PuroO ^|^* L 
fc CkP2'loxP hEPO it^^^A ES linjiS:ftSi#(^l^c*6. pCAGGS-Cre i?' — (Sunaga 
b> Mol Reprod Dev. , 46:109-113, 1997) $ tl.T V ^ § s 

::^-^^^T7l/iXy — X8 , v?— ^7"^- 1995, ^±^t, B^^M) 
tteo-CCkP2 hEPO-^1^7;^ ESUDJIS (#30) ^mAl^f^o 

CkP2 hEPO -^f^^;;^ ES IIIIJiacOt§«ife«> mm<D^m (t@Kt*— s ttflB) ^;i^EeVN. 

7|s:|B-r ^-tf hnv'^^'li.t^^A) ^fflV^/clo ■^-r> ii^^ii:fcCkP2 hEPO !^ 
^^ES^WflS^ h V :fiy>'mmv. 3 xio'-lli/inl tfj:^Xo KEBS{z.mM\^X:d^h. 
0.5ml OiDJJgSS^^?^^ lOjii g c^^iJ' DNA ^ MfP ^'^-^/V-f— =3{^^^5/ b 

('B;SSggt:0.4cm. ^ffl/^-f 5/ K) i-T::^-!^^ ^^7if I/— >'^tTofc 
4:960jiiF, 'gji : 250V, ^^i.)o V ^ h n ^ 1/ — 3 Lfe^tDJia^ lOml E 

Si#Jfi (ti^Ri*— ^ StrlB) i^mMV. -^rn-fct^ 2.5ral5>^^ b /O^ C J6 >^ ^' - ^5^"^ 
-7^fflia^»@Lfc: 60ram|a^i§*ffl:7^^;^^5/i5'i/-r— 1/ (:7r/^=i^^> ^Il-<i57 

h:/. T^'^^y^^y^') 1 ^tsiffiffibfco 30 Strati ES luaS 1000 C 

*s^i5'h>'. "TH^y^^y^-) im^mu\^f^o eBm^^^f^^^r:^^— 

\Z.fl^^-^X^^M-^^. ^(D 2/3 ^ 0.2ml cOi^#ffli#±-t!l (FBS+ 10%DMS0. tI^Sv-^' 

-^) (31^^ -80t:(;iTi^#bfc, 1/3 « 12 :7v:if ^^^3— h 

IcilSL.. 2 0^1it^LT 10'~10' -iKDlIUflg^^ej^f / DNA ^ Puregene DNA 

Isolation Kits (^S Centra System 1±) \:L X.X> MW:\^f^o ^t^h^'^^^SB 

u^/j>> DNA ^mwmm ecori ( 0 ;^iisriig) -Q-mt r^s u-:;^^'jvmm. 

?^lfet?^fitbfcio ^V^Ti^ifV:/^ 5/ h^tTV\ wo 00/10383 1/5/ h (II 

ife#ti48#fi^) \'i^m(omm-^\^m^fhf:L, igmmjK-CK^ y j>>mk(Dr 

DNAllrJt (XhoI-EcoRI. 1. 4kb, El 5 ) ^ :/ n — ^ ^ bT LoxP Sfl^lJ-e^^;rtfc 
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ftDJ3S-e« EcoRI m{bi31J: D . 2*(D/^^^K (15.6K ^ 13. 1 K) ;^S^t±i$^^. Puro"^ 
m.^^(D^7!)^m^^thfcESmh^WX-^'i^coRImm^J^:'0 . 2:^(Dy<^^V (15.6K 
t 10.2 K) ^S;|^m$tt5 (llllO)o *:fe> _htBi:|Rl1«(^^f^T*#btbfc:-i^ifV 
:/n>;/ ^flI^ffiV^. *Jfe#Jl 0T*fflV^6>;^^fc 3' KO-prob Sr:/n— LT LoxP 
m^\\X-i^1^thfc Neo'^jte^c^^^OSI^^fe^n/c ES Im^M^^ffibfCo Neo'-jt^^ 

bfc ES MT^f^ EcoRI J; 'O > 2 7|s:(D^^:/ K (7. 4 K i: 5. 7 K) 

m$tl.> Neo'^JHS^'^^^SI^^^ttfc ESMt5^-t?fi EcoRI m{l^(-J:«9. 2 
^ F (5. 7 K ^ 4.4 K) ^aS^m^^S (EI 1 0)o 46:^4' 1*5^ (2.2%) 

;aSCkP2t: h EPO itfe^^A ES f^IDJia^i^ J: 2 #(D^^iJi»t4jtf5^ (Neo^ Puro^-) 
;aS|l|H#(^|^* ^ ES m^kW (CkP2 loxP hEPO -x' ES mS^W) § V^ 5 

2 9 

ckP2 loxp hEPO '^^:;^Es mmw^i^^T^B V >y^mxm^ ^:^-^m^^m±m^ 

V ^i^-i>^m.^^thf^\,^ (Kitamura Nature, 350:423-426, 

1991) o ^ mMX-M"^ b fc -hfB * ^ ^-^ft: itt|li#l <d ^MB tc: J; 19 # S fl3> 

^ :^K^\^xmmm^^B V ^^p^^satAb/d ES 5f;iniSicS5fe-r5o 

:^MMMXn'SMh(D^^ (Proc. Natl. Acad. Sci. USA, 97:722-7, 2000) K 

f^m.^M^:^^^^'^]) i/ju ^sUS^y lyi^T^ f-v' «^;^ ^;lov^T MCH(icr) (0 

-bta^Mf^lJ 2 8 -T?#btL>^iffii5^^n y y K aitfe^T^^fDi- t h EPO-cDNA 
A^tlX\^^^:L t^^mW'^thtlCkP2 loxP hEPO ^ 1^7 ;^ ES ?NI1J!IS^ (#18) 
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->'^-^^4>'^\ ¥±1±^ 1995) -e-ifeJ§*i^-cMflS^-e^^fe^i^^c#. 

miM^m^^2.5 B(DUmMCH (ICR) ^ ^ (B^mB^^ (D^'^l^^ 

^^fijoT-t'fefc: t) ^ti^nm iom(o4 ^^^^ s >'m^W'^\^f^oMW\2 s 

"^^^ ^-^^ :^^)>m^\^f^. ^^"ymW-l^. ^•fei::*3V^-C. ^^K*5fe(^efe<^ 
^Ti)St-t h EPO-cDNA ^S}fX^tl.TV^:5 CkP2loxPhEP0-ri>;^ ES ^ID^St* ( # 18) 
^JfeiliJ 3 0 

PS hEPO e^^^ ES mmmi:^ V m^JWttitiS^^l^^b/c PS loxP hEPO ^^:^ES 

PS hEPO ES ^mflSttJ: "9 2 flcO^^IJKttitfeT- (Neo^ PuroO ^1^* bfc 

PS loxP hEPO it^H^^A ES mmW^n<7)r^^^ pCAOOS-Cre ^ - (Sunaga h . 
Mol Reprod Dev. , 46:109-113, 1997) ^^^Li^flX\^^^:^W: . 
-^ri^T/ViXy — X8. V?— 1995. ^±&> 0 :*:S) t-t^^o 
T PS hEPO '^^:^ES lUIflS (#6) ^^MA bfCo 

PShEPO-^!^;^ ES^IilJ3&(^i##&}i> fSSo:^?fe (tB-K'K— s tulB) ^^^^v^, ^ 

#IIIIfl^«-^-f h-^^iXi/C i^m^^^'^) ^®UfcG418B'|±^f^i##^J3S (0:^1^ 
IS^ ^-if b ni^rn^-^hJ; 9^A) ^fflv^fCo ^-r. itm^iirf- PShEPO -^i^;^ ES 

m^^^ h V 3 XlO^iliXinl tf^^i:. 5 HBS \^mM\^Xi^^h.Q. 5ml 

tllEggt : 0. 4cm, *B^^-r:^^5^ K) JilT^l/i^ h d/Jf iXH ^'^frofc : 
960 AiF. 'ffl;ffi : 250V. ^ta)e ^ 1/ iJ' b n ^ V— a V bfdlDflS^ lOmK^ E S 

■ ±te (tS^'IK— ^ ttfffi) tC»b-^tbj; ^9 2. 5ml 5^^. 
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T^V^/^W^-) Itfci-ttabfc. 30 Btr^lf^f- ES Im^S 1000 45:7^ 

^(7) 2/3 ^ 0.2ral (Df^^fflttifi (FBS + 10%DMS0, tRBv^^'"^) 
mmi^. -80°CJ;iT^^#bfc<, at) O 1/3 ft 12 P^if ^^^=1- btCliK® 
2 0 r^i^^bT 10'~10^i@(^^J3S;0^by / ^ DNA & Puregene DNA Isolation 
Kits (tRH Centra System tt) JCl j; «9 liM bfc. ^tL E S J^IBflS^V DNA 

^mmmm EcoRI (0:2^|SSMit) -em^l^b. r;^'n— ^>rVv«M#:Si]-e5>iib 
fCo icV^Ti^if i^T/n 5/ h^fTV\ WO 00/10383 -^r^-^lyyU-/ h (MMW^l 48 #M) 
f:i|2«O^0J-e^ffl$nfc. Ig^0 J/c-CK^JrVi^DNAtDS' ^^CO DNA ®f>t (Xhol 
~EcoRI. ^^1.4kb, WO 00/10383 -^/^V:7 1/5^ b 0 25) Vi t LoxP 

gfl^J-e^^nfc Puro''lM.^^<D^^^m^^nfc ES iDlJiS^&^ai b/Co Puro'^jt'g 

^Srf*3#bfc ES iDJiS-eftEcoRi t^'flit;! J: «9 . 2^cdx^>'K (15. 6 k ^ 12. 7 k) 

^S^^m^tl.> Puro^m^^(D^tm^^M^ ES ^J3at5|c-efi EcoRI m^fbtclJ; "9. 2 
7^(D/^>'F (15. 6 9.8 K) ;^Sttai (mi 4)„ ^fd, _hta ^ 

-e#b;}xfcf-if v-^'n -/ MI^fflv\ ^Jfef^di o-efflv^btb:^c 3' Ko-prob ^:/n 

— UT LoxPia^J-ei*^nfc:Neo'^5t'fS-7-0^;5S|^^$tLfc:ES^|IlJ3a^^^fcHb 
Neo'3»<K-7-^{*i^Lfc ES imJJ^-efi EcoRI ^^^t^JCl J; «9 . 2:$:(DyO K (7. 4 K 
t 5.7 K) ;iS;t^t±i ^^^^ Neo'-jt'f5^(7)^;iS^^$tL)^c ES lIDfla+i^-efi EcoRI mi\:.\^ 
2:^<Dy<>\^' (5. 7K^4.4K) ^^itm (Hll 4)., ^(D^^. 192 ^ 

4^ 2 (1. 0%) H)^ PSEPO •^t7:^ES ^|llJ3^t* J: ^ 2 m(DmMM^Wi^^ (Neo^ PuroO 
;5S|^B#i3:^^$tbfc: ES ^JDJiS^ (PS loxP hEPO ^ ES J^PII^^) -efe^^V^5^ 

^ife^!) 3 1 

PS loxP hEPo-^ry:;^-Esmmw^xi^Bv >^<mxm-^ ^ ^^mmM^±m^m 
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y fel'f$:;6Sg^$tl7'c^V^ (Kitamura h. Nature, 350:423-426, 

:*^M'f?!jt?fiS«b(7)fR^ (Proc. Natl. Acad. Sci. USA, 97:722-7, 2000) 
IBm^tLfc^3$i5^n^^y :/M^jt^^/ 5/i5'T!> ^-^•^7;^^CloV^-r MCH(ICR) (P 

_hfe^Ji{^!l 3 0 i?# b tl..:^^^^ n y K ^iHS^T^ft^d t: h EPO-cDNA i^m 
A$tl.-CV^5r ir^S^^^tbfc PS loxP hEP0-^'^7;^E S^|IlJ3S|5fe (#48) ^it?^;^ 

^) 8~10^aAbfc. ESJ3&±tfi (tBH^W— . :^-^^^r/^^yV —^8 . v^— 

1995. :^±1:±. U^Wi) T— Sfet^^ bTEM* T^^^ § -^fd 
f^?!ji^^®# 2. 5 0 (^ra MCH (ICR) -r^y^ (0:2^|SP*i5' 1/Ttt) c^-T"^ 

3 0O#48 ^fflV^Tf^^^ttfc-Y ^v^^iJ' ^'E^ff 240 i|i|#Wbfci^^. 70 

-fe 4^ J- ES J^Blfla * * O ^^-fe (^^) a?) ^ 5 if 9 j; o T ¥IJ ^ $ a o 

H^bTt 70 m<D 0 ^^^\Z.mh-bA^%f^'^(DW:^(D-h^. -^fi:f^%> ES 'im^(0% 

^^T?)ftt-t b EPO-cDNA ^S^A^:KTV^5 PS loxP hEPO -x' ;^ E S ^J3^|5^#48 
3 2 

CkP2 hEPO-^'>;^E S^IIIflSS5fe^7< NP hEPO-^'^;^ ES ^|IlflSS5l5=^7< ^ 

-v'l^?;^, PShEPO-^'^;^ ES^II]^S*^7« 7-^'^;^i-*5it5> t: b EPO jt^H^fe^ 
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=3rp< y-^'^^WM^ "9 mRNA V7VvcDrISM : 

^ • -^i^?;;^ ES^IIlJ}a«#32 ^-^!>;;^tf 3 HE. _hfe^M^rI i 6-e{tM^tt 

fc CkP2 hEPO ;^ ES Ji^II]flSt*#57 ^5l5(7)^y<^-^'>^|f3l2E(^7<^* 100-70%) . 
-btfi^Jfef^iI 2 0 -e{^^ ^ ;n.fc NP hEPO ;^ ES iQI^^#10 S5fe(75^7<^-v'>;^f+ 
3 EE {e^^^m 100%) . .h^^JfeM 2 4 -ef^M ^ PS hEPO ;^ ES r^J3a|5^#6 
^*(0=3f-7< ^■^'>:^f+ 3 EE 100%) j:f9. lMf^^ 2Mi^> 4Mip^ 

t^-?='fb-e#^ 1 EE j: "9 IWi^ v://v^^SttJ ^(T^iSftt-WIIii^ 50 mg ^mW^ 
^-C^^bfco #btbfc€-^*gi^:^::^/^t- isoGEN (0;?^ 0;*;|a) i ml 

V > RNA ^ttthl bfCo #^nfci RNA if^-^VvtClS 7°C. 15:^^. DNase (0 

ifim WAKODeoxyribonuclease RT ^^) ^fTo fc„ Std.RNasy Mini ( HV QIAGEN) 

^fflv^T. |#MRNAif>'://v^m#bfCc 

t h EP0it'fK^fe^l^^^l^<^J:ti$5? : 

SuperScriptlll (Invitrogen) ^fflV^, # tbfOWM RNA if V^yV 250 ng j; "9 
cDNA ^-a-j^febfc^ 3 7°C. 2 O^r^^ RNase:^ffl^^TV^, RNase 7 y — CD 

^^»7Xtcj;Sl 0<§#-i^l^2. 0/zl Sr^c^^^^PCR^cfflV^fco 

t h EPOit'fe-T-^m^^ffl^^-^'-^ — ^ b-C. e;Tc^:^f =f DNA ^-a-^bfco 
hEPO-RT FW5 : GGCCAGGCCCTGTTGGTCAACTCTTC (@E^IJ#-^ 5 5 ) 
CkpolyAR2: CGCTTGTGGGGAAGCCTCCAAGACC 5 6) 

t h EPO it'fK^^ii.^*^^-t-5fcJ?)cD PGR ^]iXT<DX.o ;^cC^f^-e^Ji bfc LA 

taq (0^ISSfiat) ^fflV^. 94°C. 1 0 ^^=3^ 3.-<- h# 6 8 °C. 1 ^^f^^ 
1 Mtp^a^b 4MI^^T-T?i^i|>S/-<i/ Y-h>^\^-^fhf^-h^^±i)^. t h EPOjI^k^^S 
tt> 1 M#/0^e)iiiIiS^^>' F;aS^fcl:J^tbfCo NPhEPO-^i^^x?. ES^IIlJ3aS5l5=3r7« ^-^"^ 

?^h?s hEPo-^'^;^E simss^jfe^^ ^-^'>;^otii|ii/-<>' »iS«2 5ii^. 4M 

' b < . CkP2h EPO ;^ ES p« ^ ;^ (DiiiliS^-^ F^^i^ 
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-5^^ -^^y^ Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) it-fe^^?! 

mGAPDHS: CACCATGGAGAAGGCCGGGGCCCAC (@fi^lJ#-^ 5 7) 
mGAPDHS: ATCATACTTGGCAGGTTTCTCCAGG (Ifl^Jft"^ 5 8 ) 

-^r>^ GAPDH itfK^^mSr^^i-6fca6 PGR ^i^T<^ J: 5 ^ce^#-e^M bfCo 

LAtaq ( 0 ^^^SSMit) ^fflV^. (9 4°C. 3 0 ( 6 5 1:. 3 0^ (7 

2°C. 30#) S^P^O^ 2 5 1?--f :^7 7V^TofCo ^C7)5S:^, 

^T<?5i?->'://v-e-^'>:^ GAPDH (D^m;5^fSl^^l-v^V'^yi^-el^l±l^^^. t h epo 

:i.t7!)^^^^thf^ mi 6)0 ^nh(Di^m-i. ^^^-mmm pckP2 
mmm 5 cd in vitro ^^-c#bHfc^mi (DtBM^^m* (bti-^o 
mmm a a 

CkP2 hEPO-rryy^ESm^^^^?^y-^'>^^ NP hEPO ES 5l5 ^ 

pshEPO-^-^;^ Esl|iiji^ft5t5=^p< ck ap hepo tt2f ^IHflS 

^5fe^p< ^-^'>;^.CkP2 loxP hEP0-^'^7><. ES IIIlJ3SS5l5=3r 7« ^-^'^^^..PS loxP hEPO 

-^«^;^ ES ^m^aS^fe^;^ 7-^'^^t-*5tt§i&Lit43 1: b EPO 

>/.-^'>;^ES?NllJ3S*5^#32^5l5tD=^p<^-^'>;^ff-10|2E (=3?-^ ^^ 80-20%). ±12 

^JfeFd 1 6 -i^fl^M $ tbfc ckP2 hEPO •> ;^ E s m^(D^y^'7-^^:^^ 
6 E5 (^^ 80-20%) . ±mmmm 2 0 -eftM ^ n/c np hspo ;^ es ^iiiBS 

^#10 S5fe(^=3r;^ ^-^'>:^f+4l7E ym 100%). JifS^JiFd 2 4-ef^S^;n.fc 

PS hEPo-^'^;^ Esmmwn6^^(D^y^9'^^:^mom (=3e^^¥8o~2o%). 

±fe^»!l2 7 -e j^S $ ij-b^^c CkP2 APhEPO-^r^y^ TT2F?f5lIIJiaS5l5=3r7« 
■qRE ^^60-10%). _hia*1tf^!l2 9-e{-^^$HfcCkP2loxPhEP0-^'>;^E 
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s^iaj3S^#i8 ^-^'>^tf2 oizE i^y^ ^^^0-10%), ±.mMMs 1 -eft 

m^nt^ps loxp hE?o ^ :^ B s 'im^wus sj^^^ size (^^f^ ^ 

m 90—10%) sMip^^B^^^.-eis^fiiifa-utbtLfcifeL^ttfc^ t h EPo 

ELISA^^/ b (Quantikine IVD In Vitro Diagnostic human Erythropoietin. R&D 
system) ^ m^^XUmi^fc, =^ Yxi—;V}i LTifa^Jfef^J 1 1 "eft 

M^tL/c RS b • ^ — ^T^ . ^T>;;^ ES ||]]^S1*#32 9^ 

!^Xff-10|2C(drP< 7^80~20%)S5^(Dlk?t4't b EP0aiS(t:^T^mPSI1L(l2. 5 
pg/ml) ^^T-^fcofc^^ ±ia^lfe^Jl 6-eftM$tLfcCkP2hEP0'^'>;^E SlIUJJS 
t5^#69 ft 515^=3^75 ^-^r^^ ff 6 IZE (=3r^ 80—20%) ft 5lt(75lfe?f •t' t ePO ?1 
(D^t^ffif^ 5. 3 ng/ml. _bta^*{3^J 2 0 Tf^M $;^^fc NP hEPO !> ;^ ES HDISt* 

U0^^(O^^ y^'^^^AV^ (^p<^^ioo%) ft*<^Jk?t4' t b EPOlftigo^p 
i^fitfi 14.7 ng/ml. ilE^Jfef?!! 2 4-ef^^$n/c PS hEPO :^ B S m^^W-U 
ftJfecT^af-^ ^-^ i^^lf 10 HE (af-^ 80~20%) ft 5i50lfiL?t4' t b EPO ct) 

47.9 ng/ml, Jrffl^Jfe{?!l 2 7-e#M§tt/ci CkP2 AP hEPO ^ :^ TT2F 
?Nlliaft*=3^^ 7-^e^;^fl- 9 PE :^ y m e>0'~-W%) ft5l5(^lfiL^4't b EPO ^iftSO 

63. 4 ng/ml. 2 9 "ef^S^Hfc C k P2 loxP hEPO -r^y^^ES 

'mm^nis y^^:^ti2 om (^^ 9o~io%) ^^(Dikm^^ h epo 

liS^^^J^fitf* 211 ng/ml. _bta^5fe 3 1 X^i^M^tlfc PS loxP hEPO -v- 1> ;^ E S 
^«t5k#4B ft5fe=3rp{ ^-^r^XfH 3EE ^^90~10%>) ft^OJk^f ff't b EPO 

1103ng/ml -efcofCo 1E^-> 01 7 ^t>' Tablell td. _hlB*lfe^!l 
-ef1=M$tL^c^p< ^-^'>;^c^lfiL?t^fflV\ 1. 2. 4. 6. 8Mf^-e?|lJSb/ct: 
b EPO ^Sfjt^^-To CkP2 hEPO E S ||l]J3aft5i5=3r^ ^ 

-x'r^;;^, NPhEPO-r 1>X ES^Ji^ft5fe=3f-p« ^-v^;^, PS hEPO 1^7 ;^ ES fflJiSft 5fe=¥ 
y^y^^y^. CkP2 AP hEPO TT2F^inji&ft5(5=3r^ ^-^ ^7;^. CkP2 loxP hEPO 

r^;^ ES #.|IlJi^ft5fe^^ PS loxP hEPO -y' r>;;^ ES ^|l]J3Sft5l5^7« 9-^^^^ 

(DWm^skm^^ b EP0^iSc»±i;!jp;5smiie)b;Jxfco 

rti.boJ^mfi-^iJ'^J?— pCftP2 i5'-r:7', pNP ^^7", pPS ^-r :7"c»lifi# 

t::^^ '^7;52^lfiL4iO t b EPO *;?i5ii;!jp-t-§ ^ t Jhta^Jij^J 6 (75 in 

vitro -e#btbfcii^^^ (z^taM^^i^^^^ btLfcio ^Jgfi) 6 b 
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tt^h. ^ 3in— ^IIHJia^fflV^/c in vitro T ^i,Z.X<>X ^ -^^^ 

^ tbfco ^ f^s ckP2 hEPO -v- ;^ ES (TT2F) mm. J; (J m^iJ WttJl'fs 
^trl^* (CkP2 loxPhEPO ^5'-l'7'> CkP2 APhEPO i^'-f 1"^ r i ^31 J; o T ^ 

ifiL?f t b EPo?jftjg;05j:i^p-f-sr ir^a^^^n/co pshepo-^'^;^ es^ndisj; "9 

fE^El^fT:' y — iE^iJ^i— K^ig^a^b-r V :/^^^^tf Igk ^ — 

ol^^^ftfi •et^^*tt^?^lT'fco T ^> =af 7< 9 !^ ;^ (t ^^Aafe^^iaft«^ 
In)±t3i:t'ffl-efc;5r ^ ^^b-cv>s^^ 1S^^:fflv^^ igK ^"n^— iJ^-'^^tT^^H 

^Jf£{5!l 3 4 

ckP2 hEPO-v'>>;^E sm^'^^^^?^ y-^p-^. NP hEPO-r>^;^ ^'^mWk'^^^^ ^ 

-y-e^;;^. PS hEPO -^-^^ ES HUJJ^^Jfe^^ ^■^l^'^. CkP2 AP hEPO TT2F 
?NlIJ3S^5fe=3r^ ^-^ CkP2 loxPhEPO -v' ;^ ES iBflS S 5fe ^ 7"^ PS loxP 

hEPO ;^ ES iijsinflS *5fe=3^^^-^'>;^t-*5tt5 ^^ifeiL^^IW 

b /v^ bT±fB^ffi{f!l 1 1 -ef^M^;Jxfc RS ^ 1^7^ Y'^ — ^T-il^ 

i^-'^^:^ES m^^WU32 ^^(D^?i y-r'^^t\ 10 E (^f-T^ 7^ 80—20%)^ Jrfa 
1 6 -e<^^ $ flfz. CkP2 hEPO ^7 E S ^J3^;^#69 * =3^^ p« ^ ft 

6 PE ( ;>< ^ ^ 80—20%) . ±lB^*S^!l 2 0 tTf^M § tblfe NP hEPO •> ES fJOflS 

• ;|^||io ^-v-t^^ 1-1-4125 (=3rp< 7^ 100%). ±f2^J&^?!J 2 4 "C^-^^ ^ tbfc: 
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PS hEPO -^r^;^ ES mmWi^G ^^(D^?i y-^^^W^- 10 EE (=3rp< 80~20%), 
±ta^Jfei^J 2 7 -ef1=M $ i^:^' CkP2 A P hEPO ;^ TT2F HU^S li5fe^;^9-^'^7;^ff 
9 HE 7* 60~10%). ±ta^Si^!)2 9-e{^S$tLyc:CkP2 1oxPhEP0-^!>;^E 

S|0]J5St^#18 ^^^;j5^a|-2 OIZE (=3f-^ ^^90-10%), ±ia^M3 1 "e^t 

S$tL/c PS loxP hEPO ES ^JiSt5l$#48 y-^^^^l 3 EE ^ 

^90~10%) "9 8 Mfip(7)B#.^.-eBS^^lfiLL.lfiLMlJ^iSg(0*IBBayer Medical 
M> ADVIA 120 HEMATOLOGY SYSTEM) ^ffl V^-C5^^IfQ.lfiL^^f W ^^Sfe UfCo 

b ^—/u^t7:^mi^< b-<> t h EPO3l^^;05^A$nfc=3e^ y^^::^},t.± 
;^^i±IB^-COS¥^^:*5V^T^J^ 90%£;±o#:^^b. t b epo iHS^^AJ- J; «9 

m\^^M^.^mim^ ±mMmw*\ s s (D^mmxikw^ t b epo ^ 

^cCV^aSibT. :ft^>|§^i,ft0^i'^JfeV^ CkP2 hEPO-^'^;^ ES^BJiSJ; <9{tM$tLfci 

=3f7« t b EP0^m»^-*5v^Tt>l^^-±i;^}P(7)±PS^it{;l^b•rv^5r t 

MMm 3 5 

pCk loxPV Kl^^ ^ — (^tftH 

LoxP sa^o— $i5j3:^m;os5i[A (34bp -e«^$tT.s loxPsa^jtD 5' mt^h 1 5 

#S T A 2 Om^n(D GH)^ CKM^o Leeb> Gene, 216: 55-65, 1998) 
^ntc loxPV ^m^lJBttitis^ (PuroO (DWiii^\^W-0 pCkP2 KI 

pCk loxPV Kl^i^^^^ (El 8) (Dtt^^^tofCo 

3 5-1. PGK-Puro Wf}T'(DMM 

Lox-P Puro:?'^;^^ K (WO 00/10383 -^^■?>':7 1/5^ b) ^$!lPW*BamHI t^-fli 

0.8%T^^ti—^^/]y'm%llytWili^X<^X^Mil.t^o i.7kb coSff^t^^tf^Vi-J: 
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V) QiAquick Gel Extraction Kit ( QIAGEN) ^ffl V^^#5:#^- b^^O^o T 

PGK'Pur o Iff >Tr ^ tH HX b o 
3 5-2. Ck polyA partial Wx}i(DMM 

Ck pA Nhel F: CCTAGCTAGCAGACAAAGGTCCTGAGACGCCAC (ia^lj#-^ 5 7) 
Ck pA Pad R-. CCTTAATTAATGGATTTCAGGGCAACTAAAC (E^IJ#-i- 5 8) 

ulR}^^m^i^±t^2m(D-:f94-^ — ^7. 5pmoU^3U^ TT2F ^ :^ ES ^ / 
M^^mmV^ 94°C2 ^«:fib/ttl. 94°C15#/58°C30#/68°C30 fp^ 1^4 ^/l^t 

bT 32 i^-r iJ^/vtitsb/co #bn/ci^ 3oobp (^tii|igiif>Hr^ 2%<5^v^-e^gitHiiix b 

fCo tUllXb/c-irVv^^b QiAquick Gel Extraction Kit?^fflV^, b:^ci;6S 

<^xmmm}i^mi\^ i^t^o m^u^mc pcRmum}i ^mmmm Nhei/Pad xmit 

b. 2%T;(f X^MbfCo QiAquick Gel Extraction Kit ^fflV^ 

^#:5:»ic:bfc;eiSoT. b^i^^fflKifJt-^lHjJlX bfco :icom}i^±t^Mit 

(D pBS+ PFN (D Nhel/PacI i^^ b ^311^ ^^'iJ^ n — ^ ^* b^ i^'^fliffi Competent 

highDH5(0;^|llMI^|)^) i::^Ab/c. # bixfc?f^Kl5^#^ J: <9 DNA^liMb. iy 
:i^-^^^mmi^f^o CkP2KI -<^i5^-<75^^SCk /-Ky A^tb^b-C. iiiiig^ 
(?5^'btL^^/e>^ofc p(§|5:$>ft Ck /i< y A) ^ Pacl/Nhel ^^^'fl^ bfCo 2%^Vl--e 303bp 

(DWf}!^'^^. QiAquick Gel Extraction Kit ^ffl V^^#:5:#Je: bfcji^o Tf|55^ 

;S:Ck/1^°y AHf^TT^lHlllXbfCo 

3 5-3. pCkP2 KI —i^—^m-it"^^ h AscI ^;f]P X. ^ — • • • 

pCkP2+As KI 

^T(D^f^:tV =?^T=^'-/v$■^T^ AscI V ^^;^7 — ^-^^ b/Co 

AscI top linker : GGCCAGGCGCGCCTTGC (@a^lJ#-^4 7) 

AscI bottom linker : GGCCGCAAGGCGCGCCT (ffi^IJ#-^4 8) 

pCkP2 KI -^^iJ'— ^MPI^^Notl (Roche) -e^'iflib. 0. 8%r ^ ti X 

•9 ^^-ilMMbfc^tc: ligation kit ver. 2 {^^m^ :^ ^ ^) ^fSfflbfc^-f 

' ^' — iy 3 y-Rm^^X ^ AscI y >';&-^2»A b/c:„ ^th^i^BM XLIO-Gold 
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Ultracompetent Cells (^H STRATAGENE) JIl^A bT# btLfc?F^K|g^#^ J: «9 DNA 

3 5-4. ck 3' ^ y M>m)i(7)mm 

_hia 3 5-3(D pCkP2+As KI ^Mmmm Hpy99I "C^'ifli 0. 8%T:^n -;^>5^VV 
-e 8820bp (^W^T-^^ffibfCo rO@6^ilf>Hr?r^tP^/V^^«9 ttSb. QIAquickGel 
Extraction Kit ^ffl Vv^#:$:#(3: b/c;6So T DNA ^[e]1|X b}t. HJlR bfc DNA 
Blunting high (0 2|ca:^#j|tj) ^fflV^T. bfci^So TT^fficD^m^fli^ 

^Tofco 7^y-/vttmt3:j:oT DNA mmmm ^hoi x-mitvf^o 0.8% 

T^"n— ;;^^VVT^ 8280bp (75l|)f ^t^^fil ^1 © @ WW^tT Sr^tP^/i^^^ <9 m bT^ 
QIAquick Gel Extraction Kit ^ffl V^^#:X»^3: bfc^^So T Ck 3' <f 7 i^llfit^ 
HUtJlbfCo 

3 5-5. loxPV Nhel/Xhol if>HrOfaS 

±ts^M$iJ 1 (D pBs+PFN ^mmm^ saii -<:m^t vji'^/bm^^r/iy^ v^:^ 

;^:7T ^-if ^fflv^T7N«c^J3^iy ^^{b^tf o/c^iei, UT(D^V =f^DNA J: i^-a- 
^bfc loxP-Bglll-Pmel-Hpal V >';57 — b/Co 
loxP F : 

TCGATAACTTCGTATAAAGTATCCTATACGAAGTTATAGATCTATAACTTCGTATAAAGTATCCTATACGAA 
GTTATGTTTAAACGTTAACG 5 9) 

IbxP R: 

TCGACGTTAACGTTTAAACATAACTTCGTATAGGATACTTTATACGAAGTTATAGATCTATAACTTCGTATA 

GGATACTTTATACGAAGTTA (@a^lj#-^ 6 0) 

i^mW Competent high DH5 a }31^A b. # btt/c^f^^^^i* J; DNA ^fSM b 

pBS2272 ^BWbfdo 

PBS2272 ^ftiiJPgS^m Bglll mitl.. {^^/hfliiiJftT/v^ V :7 ;^ ^ :7 r ^ —if ^ 
fflV^■r5^^^^B^.y >-m'fl::b/c#._bfa3 5-1 Xmmi^tz. PGK-Puroif>Tr^iS/fgbfc<, 
Competent high DH5 a J3:#A b^# b^fcff^R^mf* J: "9 DNA^i^^bfdo 

\^^fcy°^y^^ K ploxPV-puro ^tf/Co 
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r (D^^ ^ Y^WM^ Nhel/PacI -e^^^ilib. 5i?)^^{T^/hfliS5l5T/V;^ P 
ft Ck 3^? y A ilf>Hr^#A bfCo XLIO-Gold Ultracompetent Cells (tI^IB STRATAGENE) 

n — ^J; 7"^;^^ KDNA ^ISMb-ci^Sia^J<^«M 

ploxPV-Puro-^ y A^^#by^cio 

if ^fflV^-CJI5iy >-^{l::bf::=^t3i_h|B3 5 - 4 "efSM b/d Ck 3' A»f>i-^ 

^AbfCo XLIO-Gold Ultracompetent Cells # n — V J: 

MbT. ^^51^) (^ii5ii^^bXV>fc:/^;^^ KploxPVNhel/XhoI ^#fCo ^(O^ 
yy^% Y^UWiWn Nhel/Xhol M'fhb. m lO. 5kb O loxPV Nhel/Xhol BifJt^lililX 

3 5-6. pCk loxPV KI — cDt#^ 

_b|E 3 5 - 3 (D pCkP2+As KI ^ Nhel/Xhol t^'ftl 9968bp (D^Jt^ 0. 8%T;^^n 

^fflV^T|^^.y ^^^'flib. ±tB3 5-5 i?ffMb/c loxPV Nhel/Xhol 8lfit^5SMb 
iS5iigf|S:5>(^±tME^iJ^5femb. pCk loxPV KI-^^^- (Ull 8) ^#fcio 

^ffi^ll 3 6 

;nl/^ h n/Kl/— >^3 pCk loxPV KI ^ — (0%^^ 

pCk loxPV KI ^-^7 ^w_60;z g ;Sr, :5 v^^^'^^DO (1 mM pH7. 0 >|^a "i^i^^^) 

^ffiV^. NotI ^>ffiV^T 37°CT*5Bt^m'fIib. :7 :n / — /V/i^ n n ;Js/VAttl±i#, 

2. 5^»(^ ioo%^i5^y— /^.*5j;u^o. i^*(D3M@tm-^b y ^;']P X.. -20°C 

1? 16 B#^^*#b/c. NotI ■T?-:$:^{b$nfc-<^^5^-^it'L^bT|^IM^ 70%^ 

$ iirfCo 0. 5 g/ M L (7) DNA ^^fi^ ^ § J; 5 id HBS ^1)V^7L. 1 H#^SS.-T? 
■ l^^b. Yxi ->3 ^ffi pCk loxPV KI ^ — (DmM^fft^ ^fc. 
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mmm 37 

pCk loxPV KI ^ — t RS J^Wp^ ^ h • ^—^^T^ ' '^^:^E SBSk^^ 
m^^fcCk loxPV -V E S mfl^W(^^^ 

loxP iS^iJ^Mi^J-^^om^JBttit'fe^ (loxPV PuroO ^stilHiamx-t- J: 

•9 ^^uy^V K ^mi&i^^T'M^^WA ^ i^fc Ck loxPV-^ ;^ E S 7i50M*li# 
cDfcJ?). HM^JS 5 -Cf^^b^C pCk loxPV KI -^i^i^? — ^PJPS^ig NotI (0^|B 

X8. V?— >'^— 1995. ^±|±. 0^H) tZlttfeoT RS:3ii/p« h . 

mx— . tuiB) i^itiev^. ^«^jiSf*^-r h-^-r-^-c (TitHi^^?'-^) ^sbfcG4i8 

$-^fc RS ^ W;^ h • . ^ r>;;^ ES^PIS^ h V ^v^^^^^b, 3 

XlO'-fliXml J: 5 J- HBS \Z.m'M\^X-^^h. 0.5ml (DmmmM^^^ 10ixg(D^ 

^^^K) (3:-r^ b n/Kl/— ->'3 ^^tTo/c (^*:960/iF, 'SJ± : 250V, ^ 
?^)o h n/Kl/— v-a >'bfciaiS^ lOml (DE SJttlil (tSK'IS-— . StffB) J- 

Mb, 'fcb;6^Cie):7^'— ^^—M^filffibfci ioommm.^mmm-:fy:^'f--y^^^ 
^ — u {-yr^^^^y. ^m^'^y^-y. ^ y ^-y) i tfict-^fltb/co 36 

0.8;ig/ml (Dt";^ — i^^(*Hv'i;^-^)^^|>E S ife i g ^ mx.fCo 
7 0=^j3l^b/ciri pc^— (D 5 -^1+2 4^^t:°:y ^T5/-7°b.-^tL-€;^^ 24yv:7°W 
— h -e n :7 /V— h id 5 ^ -Cii^ $ (D 2/3 ^ 0. 2ml (O^-^m (FBS 

+ io%DMso, ^m^y^-^) \zMn\^. -80°c(;iTf*#bfc„ a «9 i/3 12 ^t-if 
^^i/rj^ yy^x^— h(:ift|flb. 2 0PHlJ0^bTlO^~lO^'(|iI(D^[llJ§a;6^b<^V ADNA 
^ Puregene DNA Isolation Kits (^H Gentra System |±) id J; t) ISM bfCo ^ 
nbc?5t°^— v'^MttRS:^! h • ^^^^^ ^ . -x'l^/^ ES ^J3S<5^' 

y A DNA EcoRi (0^HSi@5t) -em^ftib. r-^rx—:;^^jvnMMMi 

-t?:5)-itb/c„ ^V^Ti^1^^^•7^'^ 5/ h^tTV\ wo 00/10383 -^^^^-:7W>^ b {MM 
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m 48 mm) Kmm<Dmmx^^m ^^m^^ ig mm jK-cn^y j>> dna © 3' ^<d dna 

(XhoI — EcoRI, ^^1.4kb, wo 00/10383 -^^-^i/ 7 W^y 25) 

t i.x^mm.mx.i^^^mi^fCo ^<Dm^. 24W^6W (25%) ^^s^gi^iam 

^iJI+ttotiH^ (loxPV PuroO x$nfc^>(^-t?fe5o 
^it^J 3 8 

Ck loxPV ^ ;^ ES X "9 m^J»ttat<5^ ^ b fc A GP ^ ;^ ES mmW <o 

Ck loxPV >^;^ ES iPlJiSti^J; ^ 2 @(D^^JIt'|4itf5-^ (Neo^ Puro-^) ^|^*b 
fc AGP ^ ES ^J3a^Sl#(^fcfc. pCAGGS-Cre ^ — (Sunaga Mol Reprod 
Dev., 46:109-113, 1997) ^^aE $ tbTV^ 5:^r^fe (tB^'K— , ^ T/V 

i/y— X8. v'— >'^\ 1995, ^±|±. H^ia) i:it/goT Ck loxPV 
-v' 1^7 ES iaj3^t5^ (# 16) -^2»AbfCo 

Ck loxPV -x'l^X ES |B^<7):*r^fe (tSK'lE— . tulB) icit^feVV 

n v^:3z:/^±J; (9BtA) ^ffiV^fclo ii^ ^-^fc Ck loxPV ^ i^^;^ 

ES ^^injia^ h y -f-yly^m\.. 3 xio'-fg/ml i: ^^e^ J; 5 HBS ic«bT^^fe. 
0.5ml (Dlinia^^®?^^ lOAt g (^^i^iJ'— DNA ^ v^— =3^ ^ ^ h 

ceil Sgit : 0. 4cm. 5^ K) i;i-C:3^Wi5' b n 1/— a ^-^^T-ofc 

4:960/zF, : 250V, ^?^)o ^ 1/ ^ b n ;K I/— v- a bfclPlJiS ^ 10ml (D E 

Sitiffi (tS'K'K— . BtrlB) ^9 2.5ml -r^-' 

— T^Bia^Mbfc 60mm|B.^i:^#ffl:7^^;^9^:y v-^— w (:7t/i^=i:/s ^U^^ 
V^y. f y-^i^y^-y) i^J-MfllbfCo so b^^#(c: es iBJl^ looo fls^ p^^a^C 
4— ^^—MM ^ »ft b loomm iafi$tt#ffl -fy^^y^^y^—^ ( 7 T /V ^ 
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^B-<^5'^>■. ^ v^^-yy^-y') l fet-filfllbfcio e B^tZL^Cfc^inc^- 
-^(^2/3 ^ 0.2ml (FBS + 10%DMS0. ^ffliX^' 

2 BWi-g^LT 10'~10^ ^(7)|!nija;0^fe'5^V A DNA ^ Puregene DNA 

Isolation Kits (tI^H Centra System %h) J; "9 fJMM bfc, ^ ^ E S ^[H 

JSS<>^V A DNA ^^iJPI^* EcoRl (0 7^fflSM5t) trf^'flib. r-^^vi—:^^?vnM. 

^v^Ti^if ^-r/n h^frV^. WO 00/10383 -^/-^>':7 h 
W!J48#0) j3:|Bm(^?iPJT'^ffl^tLfc. Igfe^ Jk-Ck A DNA(7) 3' $^(7) 
DNAifJt (Xhol—EcoRI. WO 00/10383 -^^"^ :7 W f , 25) ^ 

^n — y ^ bt LoxP ifl^lJ■t?^^^^/c Puro'^itfe^(^^^^l^*$tLfc ES r^JiSt^^^ 
;|tWb/^o Puro^^a^^^f^i^bfc ES ^Jia-t?f* EcoRI m-fbt^l j; . 2^(D/-<>' F 
(15.6 K ^ 12.5 K) ;5S^^tii^*^^ Y\xro''^\^^(OM^^^^^M^ UMW^-^^t 
EcoRI ^^ft:^:: J; "0 . 2 t^cD/-^^^ K (15. 6 K i: 9. 6 K) ^txS (01 9)o 

3 ' KO-prob ?r7°n — >^^bT LoxP K^lJ T*^ ^ ;^^ Neo"^ jt'fe^ (7) ^ 1^* $ 
ES lfflJ3S1*^^!±3 b/t. Neo'^itfS^^f^i^b/c: ES ^Ji^T'tt EcoRI mfhi- J: "9 . 2 
T^tD/^^-K (7.4 K i 5.7 K) ^ Neo"^ 3tfK^(D^;?)S|^^ ^ ;^xfci ES » 

*5fe-t?(^ Ec6RI {lit;! J; "0 > 27is:(7D/-^:/ K (5. 7K ^ 4.4K) ;55^t±i^tb5 (in 1 9)0 

24|5^t:f^ 23*5^ (960/0) ^ 5 SJe)Ti^V>^^T- Ck loxPV ;^ ES IB 
l^ttJ:'? 2fl(D^^IJ»ttm'e^ (Neo^ PuroO ;?)S1110#J3:|^^ $;^^fcl ES IIDJi^lJ^ (A 
GP ES mm.W) ti^W^-^^fz. (mi 9)0 -hlB^WJ 2 8. 3 0 (d^^V^-T ^> 

(D ^^J ffitttat 'fs^^ (D ^ IRI H# 1^* ^ixfzMMm. ii^ 5i# ^ ^ fc ^ ^ -^tb 
2.2%, l%i:^feT'fg< ;^^of^o mp3CD|tm^^?3s in b loxPia^iJ^Mii^^Cl^o 2 
ffio^^J»tt3l'e^o^^<5^V A Ji;6^ bin B#/^)^o#^6^J;i 1^*1-5 ^ h ftffllti? 
fc^/Os. ^MSa^'J^ito loxP (loxPV) ^fflv>5^^-t?. 2fl|cD^^Jiil-ttjt'fe^ 
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mMm 3 9 

pCk loxPV hEPO KI^^ ^ — (D^^ 
3 9—1. CkP2 ver. 3. 1 ^ — (D^^ 

-hlB^Jte'^J 3 5 X-mM^tlfc pCk loxPV KI <D Pad ^^Bisi^-r h^f£< 
Pad m'-fb^fTV^. Blunting high ^ m^^X^mitRJt-^ff ^tlo fS^CV^l? i BJt^l^v 
{li^ftoTiy— j; 19 Pad h < ^fc^^V^M-l^. CkP2 

ver. 3. 1 <^ — ^^%f^o 

3 9—2. t h erythropoietin DNA KfitOf^M 

hEPO Np : CCGCTCGAGCGGCCACCATGGGGGTGCACGAATGTCCTG (SB^'J*-^ 4 5 ) 
hEPO Rp : CCGCTCGAGCGGTCATCTGTCCCCTGTCCTGCA (iS^IJ#^-^4 6) 

KOD-plus-( 0 ;2|s:|Bm#l&) ^ffl V^'^#:^C*iC b/c;6i^oTSi^r4^^1iM 50 1 
R}t^m'Pi^±W.2m(D-:f^4^ — ^ lOpmol.^M^ bTfc h EPOcDNA 
94°C 2 ^f*?Ubfc^. 94°C15 j;t>^ BSt:! 1 /V ^ bX 30 f--f' i^/V 

ii'l'S # hfhf^-^ ^^-r JV^^m^-^t^ 580bp (Diiiligif>T-^ O. 8%<^VP-T?^gtll|I|3l b 
fCo |l|lDl$;^^fcy/V/6^P^ QIAquick Gel Extraction Kit ( K-T^^ QIAGEN) ^fflV^ 
>^^^:$t»t3:bf^/5SoTiiiIisSffJt^ll|l|XbfColllI|Jl$;J^f- PGR Xhol l?^ 

*^^fkb. 0. 8%T>tf ^>5^VV1J^^8I|H|1|31 b/c„ mUX^^lTciy/Vyi^ej QIAquick 
Gel Extraction Extraction Kit {V-^ ^ QIAGEN) V^^#:5:#t bfc^^o T 

pBluescriptll SK(-) (tI^S STRATAGENE) ^ Xhol ti'ft; b. 0. 8%T n — ;^ ^ 

/^j; ^ ^^*ffMbfcft(3:fT4^/hj]iS5!$T/v:* y :7;^;^ 7t ^ffiv^T5l^M 
y ^^fbbfc^iCD^Zl, JulEHUlX^tb/c DNA ilfK-^#Ab. DH5 a id 

fco PGR ^;lJ:^^m<^^v^^5^ n — >-^]giRb Xhol ^'i'fhb/c#. 0.8%T:^fn— ;^ 

-^rVlx-e^BlinilDl bfCo |Hll|3l$i'b/c^VV;6^p3 QIAquick Gel Extraction Kit ( KV 
^> QIAGEN) ^fflv^^#:5:♦^3: bfci;5SoT^*^Silfjt^|Hll|Xbfc<, 
3 9-3. pGkloxPV hEPO KI ^^J^ ^ — (D^^ 

±13 3 9 - 1 CkP2 ver. 3. 1 ^ — ^ Sail -tf^^b^. 'fF4^/hflili5i5T/V;^7 
y 7;^;^7T^ — -If ^fflVM:5^i®fl52.y :/@^{bb/c^>(D(c:. 3 9-2-T?f^Mbfc 
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DNA ®f>Hr ^WA l^fc^.i^mM XLIO-Gold Ultracompetent Cells i^m STRATAGENE) 
b-C^ pCk loxPV hEPO Kl^^^^ (|1I2 O) ^®l#b/cio 

mmm 4 0 

Electroporation ffl pCk loxPV hEPO Kl^^ i^^COMM 

pCk loxPV hEPO KI ^—60 ix g ^ ^ 5; v^^'^^^JP ( 1 mM pH7. 0 tI^Hv^ 

yr—) NotI %fflV^T 37°C-e5B#WM^I::U. y ^ / ^;V/ ^ xi n vi^;VJ>. 

ttidii^. 2. 5 Wft(Z) 100%::^^ y —/V. 43 j;tJ«0. 1 SMlt^-^ b V ^J-^^M 

-20°C-e 16 B#^^^# l^tz, NotI -e— ^ tL/ci-< — ^m>t- bX |Hll|X# . 

^ta-ef*#b. Electroporation ffl pCk loxPV hEPO KI ^ —(DmM^fff.^'O 
MMin 4 1 

pCk loxPV hEPO KI ^^^^t RS ^r-Uy^^^ h ' ^ ^ >^ • ^ ^ ES 

*^^fflV^fc CL hEPO !^;^ ES m^W(Dmn 

t h EPO-cDNA ;OSt@lwilSi^x.t;iJ; Dife^iJ^^y y >^ Ki^iIitfs^TI^^-#A^ 

thtz CL hEPO ^r^^Es mmwm%(Df^^^ mmm 3 9 t-i^m bfc pck loxpv hEPo 
Ki^^^ mm^ Noti ( 0 x^mmt b . m^L ^ nx v ^ ^ m 

n^—. y^-r^e-^^^T/vix y — X 8, x^—>'^—^t^i^^. 1995, ^±^±. 

p^S) iz^<}XRS:^upiiy h • ^—^^^-{lyi^ • -^^^ ES iBflS^^A bfco 
^R'W— . tulE) ^C^^^V^. ^*||IIJ3S«-^^ b-^^v^^-C (tI^BIv^^^^) ^fflbfcG418 

$-^fc RS :i^l/y V h • 'JTT"^ >'i/ . -^i^/^ ES 7^flS% h V ■yz^^'^Wl.. 3 

■ X 10^ e/ml i /cfc ^ cfc 5 HBS \^mM bT b . 0. 5ml ^ 10 ;z g (D^ 
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^ ^—mk tU^V. i>—lyy</^^^ — ^zi.^iyh («ffiiegit : 0. 4cm. ^S^^M :^ 
^ 5/ K) i^-r^l/^ bn/Kl/— ^'^trofc (W*:960mF. MJ± : 250V^ ^ 
m.)o h H/J^l/— i/a ^'b/c^^a^ 10ml © ESi§±l& (^i^'R— . tulB) KM 

iz. 0.8 ng/ml CO\i°^ — n^^ iyly (tRH v^^^'-^) ^^t^ ES mm t ^:^tZo 7 
Y\Zfi:-^%-^m$-^^. ^CO 2/3 ^ 0.2ml cD^^#ffii§i& (FBS + 10%DMS0. ^ 

ia^>^^-^) tiiii^^^b, -80°c(;iT'^#bfco a'^ (7) 1/3 12 :;v:if ^^^-^i— b:^ 

1/— hJ:i»«b. 2 0P^jt*bT lO^—lO'-OfZ^miia^^fj^V ADNA^PuregeneDNA 
Isolation Kits Centra System ^±) 19 liS Ufc,, ^LtLP^c^t"::!- — 

iX^SS'l* RS 7« > h • ^5? — y 7^ ^Vi^--^'^;^ES rNHI^y / i^ DNA ^UW^ 

m EcoRl (0;2|s:|lS?@3t) Tf^m'fkb. T1Sxi—y^^;vnMMM-Q'^W^\^f^. fcV^ 
"CiMf 5/ h ^^f V\ wo 00/10383 1/ >;/ h (HJfeflJ 48 #HBJ (^fBgj 

COB0^T'^ffl^;txfcagK^J/c-CK: ADNA<D3'ia(^DNABlf>^ (XhoI—EcoRI. 

^ i.4kb. WO 00/10383 -^^^°>':7 1/2/ m\zM 25) — ^ LTtSIH*!*^ 

^^^^"^ brCoif^feMRS::'^ W7« V h-^— ^"^^ ES^J^a-ef^EcoRI 
t3i*P;t.-C^cDT?fRt3iilffc>^^^<>' K^stU5 - i::aSi^^.$tL:5 (1212 1) ;as. — 
i^r t2v->^f^ — ;:]^(;r)r y K^jtfH^T^i-t h EPQ-cDNA ^Sjf 

^Ji^J 4 2 

CLhEPO-^'^;^ ES Iffl«:j3j;t/B y ^-^-^SRj^Cl*-^ !>^^^S*W^fl35^fflV^fc:=3r 
y ^rL#:;OSg^^$tL^=CV^ (Kitamura f?, Nature, 350:423-426, 

1 99 1) o %n\^ T^Cii^-elBlWbfeiilB:^^ f*: (D limiS f2|s: (D J: "9 # b § flS 
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^mM¥\X\%'mUh(DmL^ (Proc. Natl. Acad. Sci. USA, 97:722-7, 2000) [Z. 
fB«^tLfc:fe^i/n:/y nmMB.^^ y^Tt? h-^ ^^:oV^T MCH (ICR) (0 

±IB^m^J4 lT*#e>;Jx.:fe!S^n:/y V/c^3t^K^T^5fDi-t h EPO-cDNA 
^ 3^Ba ^) # b tL 8 miia^^K Jc: . ^ tb^' tbK 1 o 19 8 ~ 1 0 jHI 

>'i/, 1995. ^±^±. 0^IS) -e— Bfe^g*bTKM*-e^^$•^fcm^ -^^siii 

2. 5 0 (DM MCH (ICR) -^^^ (0;^|10:^i^ 1/T^±) (D^t-^Cl. >t-{|IJC0 
^fU-hfz.^ ^^^Wi^ 10 mfD-f ^v^3i^ ^-K^SfltbfCo ^WJ4 1 (D CL 

ES /^mUa 1*515 (^ft^?) ;as^^j!6 5 j^oT^lj^^ttSo ^ 

ifcbfc-7-=3f-^ ^-^^ !^^tD 5 t>^^i-0^ b;5^(3iif^fe(7)$|5^(DfeS. -r^tet^-^ ES 

mM^^fWiZ. t h EPO-cDNA ;05^f A $ tLT V ^ ^5 CL hEPO E S m^W^\t^ ^ 

4 3 

pNP loxPV hEPO KI — 

4 3—1. pCk IpxPVAP (Dt#ll (mutant loxP ^5?— ) 

_h|B^J!ife{?!l 3 9-1 -e-f^M^tLfc CkP2 ver. 3. 1 — ^^JPS^* Hpal/Nhel 

-em^lib. 19. 5kb (D||lf;t% 0. 8%T;^fn— ;^^/v5>W(-=toT|lIlKb/c. *>i^ 
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— }i^±mMMM 1 7 CO 5 CO pCkpAMCS ^^JPS^^ Hpal, Nhel (Roche) "CM^bb. 
0. 8%T;y~n— ^^VV J: D HIlUl bfc Ck-polyA-MCS ^-atfr^-^ 700bp COifit b 
fCo ^|Sgg|5^Rt>^rtg|5(^:^Kia?iJ^*^^b. pCk loxPVAP ^#;r:io 
4 3 — 2. pNP loxPV hEPO KI '^ — (DM^ 

±mMMM2X-i'fm:^nf^ pNPs HEPO in vitro ffi^i^^— ^ Sail RXf Fsel 
-e^^t^^t:b. 0. 8%T;^^n — D lii l.2kb ©ifit ^3a^it**M b/cfl. ±IB 
4 3 - 1 CD pCk loxPVAP ^ Sail *3cttJ«FseI X^m^mit"^. :kmW C75 S^feT/W 

XLIO-Gold Ultracompetent Cells (>tt|l| STRATAGENE) i^mXVfCo nhtlf^^W 

^m^^'o DNA ^mmv. mi^^yj^com.mmm^mmi^x . pnp ioxpv hepo ki 

(IEI2 2) ^^#bfCo 
^Jfe^ll 4 4 

Electroporation ffl pNP loxPV hEPO KI ^ — cDflM 

pNP loxPV hEPO KI ^—60 ji g v'>'^;?)P ( 1 mM pH7. 0 tRS-:/ 

•7r—) ^fflv\ NotI ^fflV^■r 37°C-Tr50#|^^m^t:b. -7^/— /V/i^ nn/jN/VA 
ttttl^^. 2. 5 W*cD 100%:3i^ y — j6 j;t;« 0. 1 SMi^^-^ b V "^A^AP 

1 B#|^m$^ ^ -tirfco 0.5 /I g/ II L CO DNA f^r^ ^ ^'cC ^ =t 5 HBS ^Mx.^ 1 mm 
^?l.-e##b. Electroporation ffl pNP loxPV hEPO KI ^ iJ' ^ — (Z)|ISM^fT^ce o 

4 5 

pNP loxPV hEPO Kl^^ ^ — t RS^Uyi^ h ' ^—^^-( ^' ' ^ E S jUBflS 

t h EPo-cDNA i!)mmm.m^\^^^:^m^'^y'v > Kmrnik^^T^i^WA^ 

' tL/c NL hEPO ^ tj7^ E S ^fla*5^5l#(D/cJ6.^Jgf^!l 4 3 bfci pNP loxPV hEPO 
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mn-^ mm) ^-^^§v^. ^mmmii-i-r^ h-^^->yc i^m->^-^) ^mi^tcG^is 

^^fz RS rnl/^ ^ h . ^7"^ ^'i^'^ • -^!>;^E Sm^^ h V :;^v/^^^fflb. 3 
XWmXral tf^^^^iC HBS tCl^^^ UT . 0. 5ml (Dm^mMW^ 10/xg (7)-< 
^ ^57.-DNA ^?l:fPL. — =3r^^5/ h imU^M : 0.4cm. *B^^^ :^ 

^ 5/ K) i^T^^ii/i^ hn/Kl/— v/3 V^fTo/c (^*:960a/F. 'Sff : 250V. M 
?a)o hn/KV— i^a ^^bfc^Hlfla^ 10ml (DE Sitiffi (ti^R'K— . tuffi) ^- 

i®^L. — *IB^^«ffibfc lOOmm^Mi^^fflrT'^^^^^i'i^i/ 

^ — 1/ (■yr^^='>. MM^^ h^^. "f^v^i^V^y) 1 t§:tc^S«bfCo 36 NfP^ 
#ic: o.8/ig/ml c7)t°^ — i/^- (^IBv^^'-^) ^-atf ESi§±(ii^g#^x.fCo 

— ai^' fic:f^5^-e*i5it ^-fr, ^ CO 2/3 ^ 0.2ml (7)^^#ffli§±a (FBS + 10%DMS0. 
^Hv^^^-^-) (dlSi^b. -80°Ci3:T#^b/ci„ ^"9 CO 1/3 12 p^r-if h 
:7°l/— h{-»®b. 2 0^1J§^b-C 10^—10^ #1 (D^^^^ b DNA ^ Puregene 

DNA Isolation Kits Gentra System th) ^31 J: »9 liM rtLfo(7)t°a — 

Xi^4 v'^^iifttRS > . ^^■ff=T^ ' ESm^^y DNA ^^J 

EcoRI (0:^llSffi^it) -trmflib. T;^^n— ^-^rVvm-M?7lcl)]-e53^i|bfCo 
^V^Ti^if V:/n 5/ ^^^TV^. WO 00/10383 -^/■^>'7 1/2^ h (^WJ 48 (31 
IB^cDlgPjT-'f^ffl^tvfc. Igfe^ JK-Cfc A DNA CD 3' ScD DNA ifJt (Xhol 
—EcoRI. ^1.4kb. WO 00/10383 ■^^^°V:7 1/5/ h. 25) ^:/n— ^^UT 

ti[^,ffim;tf*^^m bfc„ RS b • ^ — ^T^ • -^^^^ESm 

Jia-eti EcoRI 'i'^'flii^ij: 19 ^ i:^(Dy<ly V7!)miii^tifcAQnm.1^K.m^^^^X\-ts 
^LCD^^iy Y\z.l3W^X^(DT'^\z.^f^^^^'^^^ Yt^^^:itt^^W^-^n^ (0 2 3) 

:Lfhh<D'!7xi—ly\'t — :)^(DTU;V(D^^'^^xiy^^J ly k ^ 31 {h ^ T VjfE t b 

-107- 



wo 2006/078072 



PCT/JP2006/301379 



EPO-cDNA A $ ^3 "e fe 6 o 

mmm 4 e 

y in.i^y!)^M±^thfj:\^^ (Kitamura h. Nature, 350:423-426, 

9-^r>;^^3::f5V^Tatfe6^^c^B y l^^^m-ts i^tP^^^Si^ A b ES fWISt- S^-T 5o 

(Proc. Natl. Acad. Sci. USA, 97:722-7, 2000) \Z. 
|B«$tbfc^^i/ny y l^umMi^^y y^r^ h-x'r>;^Jc:oV^T MCH(ICR) (0 

±MMMm 4 5 -e# b tLs:^^ n y >^ K ^jlfE^T^JKic: t f EPO-cDNA :ds^f 
A$tbTV^5:: i:;e»s^iS^>$*^fc NL hEPO E sffflJia^^^^;^ h $/ j; «9 :S: 

AUfCo -E strife . y<?^::*--x'r^:^TyWy — X8. v;?— — ^^-^ ^ 

1995. m±^. B:^m) x—mmmi^xmm^i^x-m^^-^fc^. mim 

2. 5 0 (DM MCH (ICR) -s'^:^ (B^m^^^ <D^'Mi^. M-#J(D 

^th^tirf^ 10 ^lO-f ^-v^^i^ VK^#*bfCo ^M?!l4 5 (D NL 
hEPO -^'>;^E S«t5^c^fflV^-Cf^^$tl.rc'1' i/i^^^rc^ v-a ^-flaSS:^* bfc^:^. 

^b/c^=3f-7« t>^^t-l^ -r/cC:b-^E S 

mi^B^T^MK^ h EPO-cDNA A $tVTV^§ NL hEPO'^'^^^ ES linfl&^« =3f- pi 
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mmM 4 7 

pUS hEPO KI^:i^i$^— 

±mMMm 1 (DpPSs hEPO in vitro ffl^i^ ^ — ^ SalI jLt>'FseI -e^^M-ft^bs 
0. 8%T^^n — 1.3kb cDSff>T-^^Ml**Mb:^cm.±fB^itM4 3 X^f^ 
m^flfcpCk loxPVAP ^ Sail *3j;-a«FseI ■t^^^^'flims i^BW C75 fe5l5T/V;^7 

XLIO-Gold Ultracompetent Cells (^RS STRATAGENE) ^Cl^AbfCo nhtlfcm^ 

^mw-^ ^ DNA ^naMb. m'^Wj^<DMmmm^mm^x . pus hepo ki -<:i^^ 

- (1112 4) ^^#bfCo 
4 8 

Electroporationffl pUS hEPO KI -<i^ — (Df^M 

pUS hEPO KI 60m g ^^^^W ^ v^^/^JP ( 1 mM pH7. 0 tI^H v^i^^-^) 

:^fflV^, NotI ^fflV^T 37°C-e 5 HtfBTM'fkb. ^ / ~ JV / n nUr^ 7V J>.^m^^ . 
2. 5^*cD 100%^i5^/— *5 it/ 0. 1 ^ftCD SMg^^-:'- b ^ A ^Jp -20°C 
-e 16 H#^^#UfCo NotI -t?— :2|s:^'ft;$nfc-<^^-^3l^i>bT|SlJl3l#^ 70%:^ 
^/-/V^JP;tTI^®bfCo y->'-<>'5^I^T?70%3^^/— 1B#^ 
Sf^ $ -&)^Co 0. 5 g/ L DNA mW. hfi:^^oK HBS ^ . 1 H^^T^S"^^ 

f*#b. ;n i/i^ h n 3 pUS hEPO KI ^ — (Df^M^ff ^=eo 

Hm^J 4 9 

pus hEPO Y.i-<^ ^^=r.v^^^Y . ^—^^^ly^" ' -^^^ ^smmw^m 

V>fci PL hEPO ES 

t h EPO-cDNA i}mw\U^x.\z.^^'^m.^^^-:f^JiyKmmM^^TU^^WA-^ 

ntL PL hEPO E S 0J3S^m#cDfcJt). HifeM 4 7 X^^n bfc pUS hEPO KI 
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K'K— . ^^^;^-^-:=-r/^i/y — X 8. ^^—V'^—^y-^-^^^ 1995, ^±%h. 
07^11) tdt^goT RS 3^ 1/^ > h • i?^ — ^^'-T^'f • ES W^^MX b)^Co 

WM-. HUlB) ^^^^V^. ^^f^iafl^fi-^-r h-^^S/VC (^11^/^/-^) Mfflbfc:G418 

^iJrfc RS V-pi h . • -^r^;^ ES^UflS^ h y Zf^'l^^mi^. 3 

XlO'-m/ml J; 5 HBS i^!^^b-C;6>fe,0. 5ml O^HflSS^^^S^ 10iiig(D^ 

DNA i^MBbs =3f-^^5/ ]. (miSlilgil : 0. 4cm. 3|^IB^-^-f 

^ 5/ K) tZLT^^z ]. htKI/ — v^a V^ff ofc (^*:960mF, «BE : 250V, ^ 
m)o ^^zix-i^ ^Xa >^bfcl|Ilia^ 10ml (D ES j#±fi (tSKtl-— > tufB) l-ll 

I^WflS^ftSbfc 100mmi|i.^J§^ffl:7^^;^^5/^ 

0.8Mg/ml (T^t":::- — n-^^ ^^tf E S i#±t l^^fCo 

—=^> hi^ts:^-^-r:^mM^'^s ^(D2/3^ 0.2ml (D^^m^M (FBS+ 10%DMS0. 

Mm^^^^^) -8o°c},z.x ^^]^fc. (d l/3^•xl2 1K:•^yf-^^=^—h 

'^u— h J^iSSb. 2 0 min^ bT 10'~10^'i|(Drr-|Ilfl^;6> / a DNA ^ Puregene 
DNA Isolation Kits (tI^III Centra System|±) {31 J; «9 li^ b/Co .^ittbt^t"^^ 
n-^-Y ixVBtttRS Jil/^ h • ^—'^y-^ Vi/ • -x'T^^ ES ^inj3^<5^V A DNA ^^J 

wmm EcoRi (B^H^ffiit) -eM'fbb. T;^fn— ;^<5^Vv«:^^^i!i-e5>ilb.fco 
ggv^Ti^-if v:/^^ h^^fv\ WO oo/i0383 ^^^^yyyyv Y (^JSf^iJ 48 \^ 
|E^(D|SPjT^^ffl^;^:rc, IglS^ jK-CKyyi^ DNA © 3' ^t^© DNA ISf^T" (Xhol 
~EcoRI, i!iS^1.4kb, WO 00/10383 -^^-^ 7 W 2/ h 11125) SrlT'n — :/ bTtBlnl 
m^;?L#:^^^l±ibfc. 5F;tMRS V h • iJ^-'J^T"^ >' • ES 

EcoRi ^^^'fktiij; «9\ 1 K;e)S^tm$Hfco tlIIlm^^^*^-*5v^-c^i. ^ 

EPO-cDNA A $ © -e ^ o 

-110- 



wo 2006/078072 



PCT/JP2006/301379 



%Mi¥i\ 5 0 

PL hEPO -^^^K smS^W^^X^^BV >'^<W.XM'^'>^^^^^'^^^^^^^^^^ 
y ^#:;6S0^!£^H^ceV^ (Kitamura h. Nature, 350:423-426, 

:^'^mm'^^\-^'MW.h(DmL^ (Proc. Natl. Acad. Sci. USA, 97:722-7, 2000) \^ 
tB«$*Lfc:^J$:i7^n:^^y l^umMi^l-/ y^T^ V-^^^\^o^^X MCH (ICR) (0 

JLfB^Sfef^j4 9-e#btt>^S^^ti^'y ^ /c^3lfS^T»fS^-t h EP0-cDNA;6S# 

1999B, ^±1±. 0:2|5:|a) -e— Bfett«b-CKffl^^-e^;^^-&fcm^ -(^^i^^ 
a# 2. 5 0 (D-K^ MCH (ICR) -^T^^^ (0^1110^^5' l^r^t) (D-^-g-iei, ^yMCD^ 

•^^fz.^ ^K^^Km 10 ili©-r Vv'^t^^ v^a ^/flS^^tebfCo ^Jfe{^j4 9C0 PL 

l>;;^;as|i^-f-;5„ =^7<^'ilft:«. ^^\^^\^X . ^^Kfe fecD 

^3lfs^T^)ftJ^ t b EPO-cDNA ;^)S#A$tl.TV^;5 PL hEPO-^!^;^ ES ^inH^t5^(*=3f.p{ 
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mmM 5 1 

CL hEPO ^;^ES m^W^ ^ ^^JBttitfe^^l^* b/c Ck loxPV hEPO --r ^ ^ ES 

CL hEPO -^^y^ES mMW^ ^ 2 «(D^^Jiittt5l<5^^ (Neo^ Puro"-) ^|^* bfc 
Ck loxPV hEPO it'fK^2^AES#ia^|5fem#(7:)/ci6^pCAGGS-Ci-e -<.^ ^ — (Sunaga fe. 
Mol Reprod Dev. , 46:109-113, 1997) ^iSi: ^ ttT V ^ (tB^R'l*— > y<4 :t 

-^m^xT/l^v^y — X 8, ^-^^ ^J^^-T^^- ^-iJ^. 1995. ^±^±. B:^m) J-t^^o 

T CL hEPO "^^^ ES "MM-^MAi-^o 

CLhEPO ^ ES m]J3S(Dj##fef:i. IBS(^;^fe (tS^R'R — s MfB) (^t/^VV ^ 
^ITOf^-^-f h-^-f-^^-C (Mmi^^^-^) ^ffibfc G418 im^JO'f-tJ^^rMJSS (0* 
H^^-tf h n-:?rni/|±J: «9^A) *^V^fCo ^T. Jt^it^^fci CLhEPO ES 

I^SMt : 0.4cm, ^m^^-^ ^^"7 K) J^T:3^ Wi^ b p^KW— v/a V^fiofc : 
960 ;uF, •BJBE : 250V, ^?i.)o ^ Wi^^ b v-a l^X^fcU'l^'^ lOml ES 

(tS^^'l*— . SutB) (-!,®^®b. 19 2. 5ml fo b C Js?) :7 ^ — M 

^^ffib/c 60nuni|i.^Jt*ffl7°7^^5':^i^-Y— V- (^T^V^^^s ^IS-^^ h 

T^V^'^^V^^) 1 *fe:J-»ffibfcio 30Bt^#t;^ESi^in.Jia iooo^^&b:0^bfe:7^ 

— ^J'*— mSr^ffibfc 100nun|J.^i##ffl^7;^^5/:J^ i/^ — (:7T/V='i/, 

ll-<^h>^. t'V 1 ^^Ct-ffWbfCo 6 P^^c:^l£b/c=i n = — ^ 

^(D 2/3 ^ 0. 2ml <D<*#ffii§Jife (FBS + 10%DMS0. >|^ISiXi/-^) J^^^^b, -80^ 
j3:Tf*#bfc:o C» 1/3 « 12 5A:if ^^^-^^i— b^"!-— bld^Hb. 2 P ^Itf* 

bT IQ^'^lQi' M(^'iM^i)^h'^ y DNA ^ Puregene DNA Isolation Kits 
Centra System %b) tCl J: «9 fSM bfCo ^ ES Um.^ ^ mk -^mWrnm 

EcoRI (0*:IlISffi5t) r-?N{bb. T;^fp — ;^^/v«Mi^l!j-e^itbfCo Mv^Ti^ 

if Vy^^n 5, f Sr^f V^, wo 00/10383 ■^^■?i/:7 Uy b (^JfeFO 48 \Z.WM(^^ 

m-^^m-^ntL. Ig Jfc-C K ^ J DNA (Z) 3' ^^CD DNA Hf^t (XhoI~EcoRI. 
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^1.4kb, WO 00/10383 -^^^V:7 1^5/ 25) — :/ ^ UT LoxP SB^lJ 

X^^^tlfc Puro'^il'^H^c^^;elSI^^$;i^rc ES lIHfl^l^^ttm LfCo Puro'iH^^^ 
i^W U^- ES ^Bfl^-efi EcoRI mit\Z. J: «9 . 2 K (15. 6 K 13. 1 K) 

H^^fls Pnro^^A^^(D?^7!)m^^tlf^ ES ^fflflSt^^T*}* EcoRI m^fb^cl J; «9 . 2 
/^V K ■(15.6K ^ 10.2K) ;6S^tB^tl.6 (1112 1)0 _hlB lHlit(^^f^-e# 

bHTtiMf V7^'n ^flI^fflV^. ^Jfef^lll OX^m^^^hnt^ 3' KO-prob 

UT LoxP E^ljT*^^tl/f- Neo'it'fe^(^^J6SI^*^;ri./c ES fllStJ^^^ffi bfCo 
neo^mi^^^^W bfc ES IIHJiST'Ji EcoRI m^\:i^X «9 . 2 K (7. 4K ^ 5. 7 

K) ;6S^t(±i Neo'it'fK^<^^:a^^l^*^tl/^c: ES iBlJia^T'}* EcoRI t^'fbf- J: »9 > 

2 7^(D/^V K (5. 7K i 4. 4K) ^mH^^^-l^ (0 2 Do ^ c^/l^^^^ t> s CL hEPO 
ESm^^i:^ 2m<Dmnm^MB^ (Neo^ PuroO ;eiS|^Htfc|^*^;rbf:: 

ES fjnjiSt^lc (ck loxPV hEPO-^T^^;^ ES^iDJia*^) -^mhtifco 

mMM 5 2 

Ck loxPV hEPO -^T>:^E S^HflS|5^*5j;tJ«B y ^^^'-^^^S-^ 

y feif*:;^)Sg^$n^=CV^ (Kitamura Nature, 350:423-426, 

199 1) o 5feSi*-e^WbfcJblE:d>^ ® ^ #: c7) iHttl^ (D ^SB tc: j; «9 # 5^ S K 

^^C^JgfiJ-eti^^bt^^R^ (Proc. Natl. Acad. Sci. USA, 97:722-7, 2000) id 
ia«$tl/fc:feSi/n7*y >'M^it'e^^y y^r^ ^-v'T>;;^;^;lOV^T MCH(ICR) (0 

JblSI^Ji^jS 1 T'#b:^^s:^IS^^^:/y V /c ^Jt'lH^T^jf&t- t h EPO-cDNA 

(DmM-^'^ :^<D^m^_^^"<^^f^t^^'Mi^Mm\^. ^n^^nmi-^htc'o s—io 
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"r-i^if. 1995. m±^±s 0*H) -e— Sfe±t^bT|HS^J3a^-e^^$^i:fc#. 
^^^ffi^2. 5 BfDi^j^MCH (ICR) ( 0 :2^S 0 1/Tld:) )f 

Ck loxPV hEPO-^'^;^ ES mm^^m\f^XYfM^M^'^ ^y-J^^ -y^ VK^r^WU 

fc/SM. ^dr^ ^-^ T>;;^;5S^^bfCo ^7^'7'mW-\t^ ^•fei;ldoV^T. 

:/y V K^it'fs^Trjfct:! t h EPO-cDNA A $ :^^'C V^ Ck loxPV hEPO 
%W\ 5 3 

NL hEPO J; 0 ^^JWttitfe^ ^l^5fe Ufc NP loxPV hEPO ;^ ES 

NL hEPO f^;^ ES lIHflSt* i "0 2 ^c^^^J W'ttxtfH^ (Neo^ Puro') ^|^* b/c 
NP loxPV hEPO itfe^^A ES 7i5IIlflat*Slt#c^fci6.pCAGGS-Cre ^ — (Sunaga b^ 
Mql Repr6d Dev. , 46:109-113, 1997) ^5ft3i $ V^ S:;^?'^ (^I^^RtX— s ^^-f 
'^^^T?V^y^)—X^. z:>—>'^—^T^ly^. 1995. ^±l±s 0*H) 
T NL hEPO ES |;iI]jga-^2*A-f~^o 

NLhEPO-x't^;?^ ES^rafl^cDtg^^'iti. fBftfecD;^^ (tB^'K-— s HUfB) tCfi^V^. ^ 
^J^mJiSfi-^-f f-^-Tv-VC (^leiSi^iJ'*-^) ^abfc G418 Wtt^^f^i^^HHfl^ (H^^Is: 
IS-r ni^rcix^yij; «9HtA) ^fflv>fcc ^-f. Jt5i ^ iir fc NL hEPO ES 

fmiS^ b y T'v'^^^ffib. 3 XlO'lg/'ml ^ T^^S J; 5 (-HBS {^'mMl^Xt^h.O. 5ml 

^Mff-gBt : 0. 4cm. ^ItH^-^-T 9 K) \Z.X^l^^ h htKU— iXa ^-^frofc : 
960 mFs '^J£ : 250V. o ^ b n I/— "iX a :/ UrcHHJI^ ^ lOml E S it 

i-tU (te^'K— s tuIB) tiiiM^b. ^tL j;i9 2. 5ml:5j^^. Cfe 7 ^ — iJ?^'— Id 
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^(D 2/3 ^ 0.2ml(Di^^m^M (FBS+ 10%DMS0. tRH^/^'-^) \:imML^. -80°C 

(cT-f^^urco a«9 CD 1/3 i2 5t-^^^^>^3— h«®b. 2 er^it^ 

bT 10^~10^ -fgOlinJiSjO^Pj^V A DNA ^ Puregene DNA Isolation Kits (tI^H 
Centra System t±) J; ^) UK - ^ P^-^ E S ^IDJiay / A DNA ?r^JPS^ 

EcoRl (HT^HSSit) -er^'fbb. T:ffu—:^V^;vm%^7tW}^^^mi^fc. itv^ 
XiMf VT/n y b ^frV^, wo 00/10383 -^^-^^^ 7 1/5/ h {MMM ^8 ^M) t^lBife 

^ thtc . Ig J K -C K A DNA (D 3 ' CD DNA mJni (Xhol ~EcoRI . 
^^1.4kb. WO 00/10383 -^/^ :7 V- 5^ b. # id HI 25) ^:/n — ^ ^ UT LoxP gfi^lj 

f*i^bfcES||IlJlST*f*EcoRIti'fli{Clj;«9. 2;2^cD^^>-K (15. 6 K 12. 9 K) 
m^f\^. ?nro^1&^^(D?^mm^^flti ES ^[DJ!S*5^-e(* EcoRI m^t^Z. X V) . 2 

/^>-K (15. 6K^ 10. OK) ;as^i±5^:jx§ (la 2 3)„ * :^c, ±mtmm(Dmi'f^'nh 

nfciMfV^'n 5/ hflf ^Jlv^. 1 o-efflv^b;^^:fe 3' KO-prob ^:7°n— :7^^,J: 

b -C LoxP BB^IJ ^ :H Neo"^ lAB^ 1^* ^ tl. ES IBI fl^t^fe ^ ^ tB b fd „ Neo"- 

it'e^^#i^bfcESlIIlJiaT*«EcoRI^'i'fl::tc:J;«9. 2if.(D^^l^Y (7.4K^5. 7K) 
;6S^[±i$;rb. Neo'^il'fE^cD;9^;6S|^*$tLfc ES ^imaW-efi EcoRl mflif^ J; '9 s 2 
(D^OY (5. 7K^4.4K) :^^fc (|l|2 3)o ^fhh(D'i^^i)^h. CL hEPO 

Esmumx.^ 2 acDm^Jiitttit^^ (Neo', PuroO ;0S|H|B#(;i|^5fe $ 
ES mmW^ (NP loxPV hEPO -v"^ ;^ ES ||nj!a*5^) jOSiff 

Hit'^ll 5 4 

NP loxPV hEPO '^'i7;:?;E S5lIIIJia|5^53j;t>*B y ^^-^S^jX*-^!?;^^^**^^^^ 
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V >^<M7!)^iKlMl^. ^#:;5S^^^$tLJfeV^ (Kitamura fe. Nature, 350:423-426, 

1 99 1 ) ^ ^^1^ ^ b fc ± ta * ^ mmm {^(D^m't^^'onhii^m 

:^MMiMXi-±'mMh(DU^ (Proc. Natl. Acad. Sci. USA, 97:722-7, 2000) liZ. 

mM^nt^^&^^^y^V ^M^it'fe^^ ^y^T^ ^'v">;^^;IoV^■r MCH (ICR) (0 

-hta^iif^!! 5 3 -e# b n.:^|$^^n y y K IIit'B^T?5ftt;i t h EPO-cDNA 
A$:rtXV^§^ i:;6S^t^^$tLfcNPloxPVhEP0'^'>;^ ES IIUM* Sr^:S5^^ b 5/^ J; 

(Dmim'^^^<^^m^^^nhi\.fc8mmmmK. ^ti^nmi-^htcv s-io 

1995. m±^±. 0*11) -e-Bi&t^^bTEM^T^^^^-li-fc^. m 
^^^a^2. 5 0(OfHS MCH (ICR) -^'^7;^ ( 0 *H 0 1/Tl±) (D^'M^^. 

«9 -^tb-^'tT.^ 10fliO-r>-v'bii5' v-a ^^E^^W bfCo 5 3 (D 

NP loxPV hEPO ES mh^W'km^^Xi^M^fhfc-^ Vi^^nii^ ->a i^K^^ffib 

(^^^^(^efjjc: ES J^JiS^5fe(D»^fe m^) i!)m^ibti^-A^t^v^^i^i:<^xm^^ 
■ > icmMB^TU\^'i^ h EPO-cDNA •AmA^nX\^^^ NP loxPV hEPO ^ :^ 

MMM 5 5, 

PL hEPO -r^:^ES mm,m ct «9 MMM^kmi^^^^^ bfd us hEPO ;^ ES mm 

PL hEPO ^^:^ES mmW^ ^ 2 SO^^IJWttm-fK^ (Neo', PuroO bfc 
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US hEPO mi^^MX ES mmW^^<^f^^. pCAGGS-Cre ^5? — (Sunaga Mol 

ReprodDev., 46:109-113, 1997) $ ^t: V ^ S x 

^uT/l^^'^V 8,-J—:y-$' — ^T^ >'^\199b^m±^±sU^m) t-t^oT PL hEPO 

|S^^-^t:'bni:?:i:>'?±j; ^)«A) ^fflv^lrcc *-r^ it^$-li:fcPLhEPO-r'>;^ES 
mUia^r b y ^i/>'^ab. 3 XlO^'il/'ml tfcC6 J: 5 (-HBS fc^^^ bT^=^ .0. 5ml 

(Drnji^mmm^ lo^g dna ^mipu. e;'— v^-^/vi^— h (« 

tlEgit : 0. 4cm, ^m^^^ :ty K) T ^ 1/ ^ b n /K 3 ^^^n^tc (W* : 

960 mF. ®JE : 250V. mWo =^ h vi:^ U-Z^ 3 l^fcmm^ lOmKDE 

m (mnm-. mib) ^mmi^. ^th^y) 2.5mi^^. fcb;o^i^fe:7^-i5^^-j^iii 

^T5/7°b. ^fh'efi^ 24:7t:7°i^- h-e=f^^7 7v-^v ht^/^^^-eti^^ii:^ 

CO 2/3 ^ 0.2ml (Df*#ffli3&* (FBS+ 10%DMS0. ^H->^^-^) -80°C 
tcTf*#UrCo 1/3 ^i 12 5^:if h:7^W- ht-fllffib. 2 BTBltt* 

bT 10^~10'' 'f|iI(D^>IIlJ3^:d^fc>'5^V DNA ^ Puregene DNA Isolation Kits 
Centra System |±) i^X^mUL-t'o ^l^ P. ^ E S f^miS^V DNA ^r^lJPS^ 

m EcoRl (e^aStSit) -r-t^lbb. T;^f n-^^VKtt;^;f^ii)-e^gtbfco 

XiMf ^^yn 5/ h ^trV^, wo 00/10383 ■W^^^'y l/^y h (^Jt^J 48 l3lfB^ 
(O^0^-ej£ffl ^^^fc.Ig^mlSJK;-CK; i»DNACD3'«CDDNA|lfit (XhoI~EcoRI, 
^1.4kb. WO 00/10383 ^^^i/ 7 1/5^ '■W{^m25) ^y' u — ^ t LoxP mm 
X-m^ntc Puro'-itfK^O^;iS|^*^;^fc ES m^^W^^l^l^f^o Puro^3tf5^^ 

^*^tb^Es^la-e^*EcoRI m-ftiiciJ; 2:2|s:(^^-^^- K (i5. 6 k ^ 12. 7 K) 

■/^VK (15.6 K 9.8 K) tmiii^nf^(^2 5)o ^fc. _htB ^ |h1«(Z) WF-e# 
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hnt^'^-^^^y^ y hm^F^^\ mmmi o-effiv^b^fc 3' Ko-prob ^z/^—-^ 

t UT LoxP m^^i-^^^^nt^ Neo'^itlsT-t^^^^^l^*^^^- ES 7^H]|S1*^1t Hi b/Co 
Neo'^itfe-^-^f^i^bfc ESil^raiaT'tt EcoRI f^'ftit-i: "9 . 2*(Dx^i/ K (7. 4K ^ 5. 7 
K) :dS;^l±i iieo^mi^l^(D^:f)^m^^tlf^ ES IIIl|g*5^T-{± EcoRI ^'^'fbiil J; D . 2 

;2is:cD/<V K (5.7K^4.4K) /^^ti^tB ^ tbfc (13 2 5 rttb(D^:^;d^b. PLhEPO 
ES IIHMi^j; 19 2 ffitD^^IJimit'fET- (Neo^ PuroO ;*S|WlHf-t-l^* ^ ttfd 

ES Unia^ (us hEPO -v' ES IWIS^^) b;J^:^Co 

^JfeffiJ 5 6 

us hEPo-^^;^ Eslinj3&tt*5i;tJ«B y ymxi^-^ ^^"^^^'fs^m^ m^^tc^ 

y >'/N°^^;5Sj>:M ^JLf*/5^^S^^tt?'=eV^ (Kitamura Nature, 350:423-426, 
199 1 ) o -elBl W b _b|B * ^ ttH-fli {^(D^m^^'O^^^f^^m 

*^Jfef5"!j-e{iS«b(DfR^ (Proc. Natl. Acad. Sci. USA, 97:722-7, 2000) \C 

I54fe^tt/c:^3si^'nyy ^//i^jt^K^y y':7r^ ^-^T^7^^:lov^x mch (icr) (b 

JntB^MM 5 5 -e# tb. n 7' y /c ^itiS^Tr^ \Z.\iV EPO-cDNA 

A$tl.Tv^;5w^ ii^^m ^ :rbfci US hEPO ^> ;^ ES JTlBJ^t^fe ^ b J; I? ^£ 

bfco ESitiiil (ta^'R— > /■^-i':^-^-^T/Vi/y— X8. v?— — ^ 

1995. ¥±|±. 0 -T?— Bfeit^b-CHM^-e^^^-^fc^. f^^i^^ 

am 2. 5 PcDiSMMCH (ICR) -^1>X ( 0 :*:S 0 WT%h) (O^-g-J^. K-4S!|(0^ 
f9 ^n^lxltl 10 j|i(D-f ^--^^cni?- v-a ^'K^r^WbfCo 5 5 O US 

hEPO ES ^IIlla*5K^ffiv^T'^^^$ttfc^ :/>'cn^ ^-as^S-Sbfd/l^^, 

-118- 



wo 2006/078072 



PCT/JP2006/301379 



"7-^^ :^i}^m^\^tLo ^;^=7mW-\-t^ ^fe^;I*5V^T. 
0ml^^T^5ft(- t h EPO-cDNA A^:H■rV^6 US hEPO-^^;^ ES Ma*^^}*^^ ^ 
^JSf^fJ 5 7 

CLhEPO-^'^^ ES NLhEPO-^t>;^ ES ^HllSlEfel ^ 7 l^' 
PLhEPO-^!>.X ESJi5|Ilia*5fe=3rp< ^-^r>;^tz::Jott6> t b EPO it^-^fe^ 

(1) ^-^r>;:^|i^)jii 19 mRNA i^^-^/KDli^ 

n bT_b|5^*f^J 1 1 -ef^M^tbfc RS ^ h-^ — 

'^^:7. ES|inj3g|5^*5fe(?5=3e7«^-^l>;^> Ji|E^»j4 2-ef^M$;rtfc CLhEPO 
-7t>>^ E SJi]J3aS5fe=3r^ _hSB*3)S^y4 6 Tf^^ NL hEP0-7t>^ 

ES j^lBIS l±l5^=¥p^^-^fJ7;;^, ±tB^:teF!l 5 0 "Cf^M $ tt/c PL hEPO t> ;^ ES 

J^i^-^'T'/Vt;! ISOGEN (07^>?— >') lml^;!jPx.. J3^^S^■^--f if — ^ffl V^Tf-^^y 
^V^mWik V ^# ^ ^ ^ T 7V i^lt;^ V ^ RNA m -r § o # tLfc RNA if V :7° 

/KC 3 7°C> 1 ^'9^Wi^ DNase^^Qiffl (WAKO Deoxyribonuclease RT grade) ^^To 

RNasy Mini (QIAGEN) ^fflV^T. IffM RNA if^'TT'/V^Sr ]R#i-5o 
t h EPO itf^-^fe^ V-</V(7)J:fc^ : 

SuperScriptlll (Invitrogen) # b t^fclffM RNA if V:7VV 250 ng J; "9 

cDNA ^-a^J^febfCo -tc^ft. 3 7°C. 2 0 ^PbI RNase Mffi^^tV^. M7K(- J; § 1 
0 It^lR^g 2. 0 M 1 ^-?rC)^0 PGR ^;Ifflv^§o 
t h EPO Jte■^^m516^^ffl:^^-1'-^^^ l-'C. i^XT(^:^y dna ^-^^ Ufco 

hEPO-RT FW5: GGCCAGGCCCTGTTGGTCAACTCTTC (@a^lj#-^ 6 l) 
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CkpolyAR2: CGCTTGTGGGGAAGCCTCCAAGACC (SB^J^-^ 6 2 ) 

taq (0:*;|SSM)t) ^m^\ 9 4°C. 1 0 ^-f ^ ^ h ^ 6 8 °C. 1 5>PbM 

{i. 1 3l#:^^biii|'S^^^ K:^5^^ai^ttfCo NL hEPO Es iBJ3a*5l5^7< ^-^ 

^fc.#i^V7'/^S¥T*ffiV^bnTV^:5 mRNA D ^^ii C-CV^/£V^:^^^flt^i- 

§^> Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) iS-fe-^^^ 

mGAPDH5: GACCATGGAGAAGGCCGGGGCCCAC (iB^IJ#-^ 6 3) 
mGAPDHS: ATCATACTTGGCAGGTTTCTCCAGG (@a^lJ#-^ 6 4 ) 

-^r^:^ GAPmmi^'¥'^^^^M-i-^fcit> PGR ^UT(DX 5 ^cC^#-e^Jibfco 

LAtaq ( 0 ^^CfflSMit) ^fflV^. (9 4°C. 3 0 #) ^ (6 5°C. 3 0 #) ^ ( 7 
2°C> 30#) 3^pt|0^ 2 5 i?-^ ^/l^trofCo^CD^:^, 

^•^(D'^Zy^jU'C-^^ :^ GAPDH cD^3^;einStS^bV>V'^/l't?^ttJ$:iT.s t h EPO 

^;0s^^;rb;5o i:tLbcD|§:^;6^b. — tllat;^^ pCk loxPV ^ -f :/ J; <9 s 

pNP loxPV^'pPS loxPV :/(D{S5^5fe^V'^/^t?^ii.t-^flJ-efe^-^^^^ 
^tLs ±SB^^i^[|5 :^<J;t>'_h^Jfe^!|3 2 in vitro, in vivo ^^-e# fe> tblTdlig 

(Puroo ^mm^i<im^-t ^f^i^n^ii&i^HijQ^nfc loxp m^i(DMmmit 
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mmw'i 5 8 

CLhEPO-^ r^;:^ ES||I]flSS*^7« "7-^^:^^ NL hEPO r> ES ImlS S 5fe =^ 7^ ^-^"^7 
PL hEPO-^!>>^ ES^IIlJia^*=3r^ 9-^r>;^^ Ck loxPV hEPO ^ ES ^IB^S 5fe 
df- 9-^t>>^, NP loxPV hEPO t^;^ ES iPJJS*5l5=3r7< =7-^^::^. US hEPO t^^'^ 

Es Haiafejfe^T^ '^;^|c:*5it6> ifiL?t4' t h epo ^igSoj;b$fe 

^ ' -^^y^Es mmw^^(D^ ^ ^ > jimmmm 4 2 -eft^ ^ ti^/c cl hEPo 

ES ||Bia*5fe^7« 7-^ -^^^^ }i.%^Umm 5 0 -ei^S^tbfc PL hEPO -^1^^ ES 

^-^'^7^. _hfB^Jfe^^[|5 2-ef^M$tb/cCkloxPVhEP0-7i^;^ ESlHISaS 
^ dr P< 9 >^ > -biemS^lI 5 4 -Cf^M ^ tbfc NP loxPV hEPO ;^ ES S 5lt 
_b|B^Ji{3^!l 5 6 T'f^^^tt fc US hEPO -^>^7;=?> ES 1^*515 =3f-^ ^-^ 
'^;^J:'9 8al#(O0#.^-e|g^»ikb#blT.rciik?t4't^ t h EPO |tS^ ELISA ^ 5^ 
h (Quantikine IVD In Vitro Diagnostic human Erythropoietin. R&D system) 

RS ^ h • ^—^^^ • ES m^W^^(D^?i y ^ ^(.^^(Dik 

h EP0ai^{i^Tti^{±5Pg# (I2.5pg/ml) T o /^c ^"Cc^t h EPO 
it^^^A=3rP< ^•^!>;=^^i±^«?'ce^ii.56S^^J6btbfCo ^fc. CL hEPO -^e'^ E 
Sf|DJ3&^S5=af P« NL hEPO -v' 1^7^ ES^IIlJ|&*5fe=3f-^ ^-^i^^^s PL hEPO 

ES m^^^^ ^ y 7^ . Ck loxPV hEPO 1^7^ ES M^^^^ 7 ^ s 
NP loxPV hEPO-^>>;^ ESTj^HllSSjfe^^ ^•^'^^s US hEP0-^!^7^ ES JiSIIlJiSS 5lt=3r 7< 
7-^r>xo)i|S}c:itL?t't' t h EPO^i^(D±ij]P^S^xfe btL^o 

rtT.fe05^^}i-<i^i5'— «it;aSpCkloxPV iJ'^:?". pNPloxPV iJ'-r^T". p\]S ^ ^ 
^<D)iH#(-=3^p« "^-^ifiL^f^ t b EP0 4;OSJt;!]p-f § - ^ §r^b^ ^^JWttit^ 
^ (PuroO :SfiltX6^(^^*-f-^ fcJ6Pi*MfiB(-#:*]P$tLfc loxP E^iJ©Ba^iJ« 
— b-f X _b|E^ffi{^!l 6 in vitro -t?#btbfc:*§^-^-titB^ 
Sfe^!l3 3(^in vivo -t?#tLbfc5ii§:^^OtiM;?|5mie)btb5c I^Jfe^J 6 (T^rji^* ^ O 
WM^M^htlfc^ tib^h. ^ ^^—-^^m^^^^^t^ in vitro T -y±4^i^Xo 
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(Ck loxPV hEPO^'^^ ES;^inBa) -t^^ tKX<>xi,. ikm^P ^hE?0 

mM^^mu-f-^ ^ t ^^^^n^o Si- nl hepo ^ pl hEPo -9- ^7;^ es infl^ J: ^^ii 

^Jfetril 5 9 

CLhEPO-^!^;^ ES^inJ3^S5l5=^P« ^-^U^^^s NL hEPO-^r>:^ ES ^103^^515=3^^ ^-^"^ 
X, PL hEPO-r X>x<. ESmS5l5=3r^ Ck loxPV hEPO -^7^!^ ES ^PlflSSJlt 

NP loxPV hEPO-^r>;;^ ES^inflSS5l5=^7« US hEPO-^!>;^ 

^ ESmmWmm(D^?^ ±|E^»J4 2t?f^#$;rufcCLhEP0 

T> ES llUflS El35l5=3f-p«^-^'^7;^, .hffi^ifef?!) 4 6 ^ 4^fcl NL hEPO -v- >i7 

ES ^injJS S5fe=3rP<^-^!>;^x ±fS^m^y 5 0 "trf^^ ^ H/c PL hEPO ;^ ES Mm 

^jl^df. ^ r>;;e,^ .blB^Jte^^^O 5 2 -ef^M$4^fc Ck loxPV hEPO ES iBfl^S 

5l5=3f- 7( ^ ^ ;^ , _hfB^»!! 5 4 -T?f^M $ nfc NP loxPV hEPO -x' r> ;^ ES J^WI^ * jfe 

7-^!^;^. ±|B^Jfe'^!|5 6 "Trf^fi^tLfc US hEPO -^1^^ ES lIDJJSS JlS^^f-pC^-^ 
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ry:^Xy) 8 3@ft^(DB#^-T?Bi^^llil «tIJ^^e (Wer Medical (*) ADVIA 

120 HEMATOLOGY SYSTEM) V^T5^tfe'l^lI^li^tjl?^'T^^^fe bfc^ =t h ^ —yU^ ^ 

^miZ.< t b EPO mi^^^^^A^thfc^ 7-^!^^(i±tB^-C(7)S¥}-*5V^ 

ii*p^:^ t h Epo ji^^^At-<fc '9 V hm(DmM^m^ b 
*5 V ^ T t^mm^ t vx mmm(D v ^ cl hepo 

-^^y^ESmmX ^i'^m^f^f^^^ y^^^<D\i h EPO lima i-*5V^-C% 156 t^ii;!]P 
ia^lJ#-^3 : T^^-f 

- 123 - 



wo 2006/078072 

ia^ij#-^6 : -fy^-^— 

ga^lJ#-^8 : — 
@a^IJ#-^9 : — 
@B^iJ#-^l 0 : -yy^^' 
@B^iJ#-^l 1 : 7° -7^-^' 
ia^J#-^i 2 : -^y^^' 
@a^J#-^l 3 : -fy^-^' 
@B^J#-^1 4 : 
ga^JH-^l 5 : :7°^^-^' 
Sa^J#-^l 6 : rfy^-^- 

@B^IJ#-^1 7 : 7°^-!'-^ 

Sa^lJ#=-^l 8 : -fy^-^ 

@S^J#-^l 9 : -fyA-^ 

Sa^lJ#^2 0 : -fy^-^ 

iE^iJ#-^2 1 : -^y^-^ 

Ba.^J#-^"2 2 : -fyA-^ 

ia^J#-^2 3 : -fy^^ 

Sa^iJ#^2 4 : -fy^-^ 

ia^J#-^2 5 : -fyA-^ 

@a^lJ#-^2 6 : -fy^-^ 

ia^J#-^2 7 : -fy^-^ 

ia?iJ#-^2 8 : -fy^-^ 

SB^J#-^2 9 : -fy^-^ 

@a^J#-§-3 0 : -fy^-^ 

@a^iJ#-^3 1 -.yy^-^ 
ia^iJ#-^3 2 -.y^yA-? 
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@B^IJ#-^3 3 : :7^^^-^^ 
Sa^iJ#-^ 3 4 : -^y-^-^^ 
@a^lJ#-^3 5 : 
@B^lJ#-^3 6 : -^y^-^^ 
ga5^J#-^3 7 : ^"7^-^^ 

®a^ij#-^3 8 : yy^^^ 

@B^lJ#-^3 9 : ■7°7^-^> 
WM^^A 0 : ^"7-^-^' 

Ba^lJ#-^4 1 : •7°^-t'-^- 

@a^iJ#-^4 2 : 

ia^ij#-^4 3 : -fy^-^- 

@a5^J#-^4 4 : 

@a^lJ#-^4 5 : -fy^^' 

ia^ij#-^4 6 : -fy^^ 

Sa^iJ#-^4 7 : y 

@a^iJ#-^4 8 : y V;=57 — 

@a^iJ#-^4 9 : y ^;57 — 

la^iJ*-^ 5 0 : y — 

sa?ij#-^5 1 : y 

@B^iJ#-^5 2 : y — 

@a?ij#-^5 3 : y — 
ia^ij#-^5 4 : y 

@a^lJ#-^5 5. : -fy^-^ 
Sa^JS-i-s 6 : -fy^^ 

ia^IJ#-^5 7 : IT"^-!'-^ 
ia^lJ#-^5 8 : -fy^-^ 
ia^J#-^5 9 : y — 

ia^j#-^6 0 : y 

ia^iJ#-^6 1 : 
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Ba^j#-^ 6 2 

SB^iJ#-^6 3 
BB^iJ*-^ 6 4 
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SEQUENCE LISTING 

<110> Kirin Beer Kabushiki Kaisha 

<120> Chimeric non-human animals and uses thereof 

<130> PH-2709-PCT 

<150> JP 2005-014826 
<151> 2005-01-21 

<160> 65 

<170> Patentin Ver. 2. 1 

<210> 1 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 1 

tcgacttaat taaggccggc cctagctagc a 



<210> 2 
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<211> 31 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 2 

agcttgctag ctagggccgg ccttaattaa g 

<210> 3 
<211> 45 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 3 

ccttaattaa agttatgtgt cctagagggc tgcaaactca agate 

<210> 4 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
' <220> 
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<223> Description of Artificial Sequence: primer 
<400> 4 

ttggccggcc ttggcgccag tggaacctgg aatgataaac acaaagatta ttg 

<210> 5 
<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 5 

ggggtaccag cttttgtgtt tgacccttcc eta 

<210> 6 ■ 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 
<400> 6 

ccgctcgaga gctaaaccta ctgtatggac aggg 
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<210> 7 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 7 

cccaagctta gctcaaacca gcttaggcta caca 

<210> 8 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 8 

cgggatccct agaacgtgtc tgggccccat gaa 

<210> 9 
<211> 25 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer 

<400> 9' 

cagtcctggg cgccccacca cgcct 

<210> 10 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

ttggccggtic tcatctgtcc cctgtcctgc aggcc 

<210> 11 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 
■ <400> 11 
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ccttaattaa atattttcct ccttctccta ccagtaccca ctctt 

<210> 12 

<211> 53 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

ttggccggcc ttggcgcctc tggacagtat gactagaaaa aagcaaaata gag 

<210> 13 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 
<400> 13 

cgggatcccg gccaccatgg gggtgcacga atgtcctgcc t 



<210> 14 
<211> 36 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 14 

ccgctcgagc gctatctgtc ccctgtcctg caggcc 

<210> 15 
<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence primer 
<400> 15" 

ggccaggccc tgttggtcaa ctcttc 

<210> 16 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence : primer 
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<400> 16 

cgcttgtggg gaagcctcca agacc 

<210> 17 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 
<400> 17 

tcgagtcgcg acaccggcgg gcgcgccc 

<210> 18 
<211> 28" 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence primer 
<400> 18 

tcgagggcgc gcccgccggt gtcgcgac 
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<210> 19 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 19 

ggccgcttaa ttaaggccgg ccgtcgacg 

<210> 20 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 20 

aattcgtcga cggccggcct taattaagc 

<210> 21 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence : primer 
<400> 21 

ataagaatgc ggccgcaaag ctggtgggtt aagactatct cgtgaagtg 

<210> 22 

<211> 45 
<212> DNA 

<213> Artificial Sequence 

<220>' 

<223> Description of Artificial Sequence : primer 
<400> 22 

acgcgtcgac tcacaggttg gtccctctct gtgtgtggtt gctgt 

<210> 23 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 23 

ttggcgcgcc ctccctagga ctgcagttga gctcagattt ga 
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<210> 24 
<211> 44 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 24 

cogctcgagt cttactgtct cagcaacaat aatataaaca gggg 

<210> 25 
<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 25 

catacaaaca gatacacaca tatac 



<210> 26 

<211> 25 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence primer 
<400> 26 

gtcattaatg gaaggaagct ctcta 

<210> 27 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 27 

tcttactaga gttctcacta gctct 

<210> 28 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
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<400> 28 

ggaaccaaag aatgaggaag ctgtt 

<210> 29 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 
<400> 29 

atctcgagga accactttcc tgaggacaca gtgatagg 

<210> 30 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 30 

atgaattcct aacactcatt cctgttgaag ctcttgac 



<210> 31 
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<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 31 

atgaattcag acaaaggtcc tgagacgcca cc 

<210> 32 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 32 

atggatcctc gagtcgactg gatttcaggg caactaaaca tt 

<210> 33 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: primer 

<400> 33 

atgaattcgc ccctctccct cccccccccc ta 

<210> 34 
<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 34 

atgaattcgt cgacttgtgg caagcttatc atcgtgtt 

<210> 35 " 
<211> 8 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 35 

agtcgaca 
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<210> 36 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 36 
aatttgtcga ctgc 

<210> 37 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 37 

cccaagcttt ggtgattatt cagagtagtt ttagatgagt gcat 

<210> 38 
<211> 45 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 38 

acgcgtcgac tttgtctttg aactttggtc cctagctaat tacta 



<210> 39 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 39 

acgcgtcgac gcggccggcc gcgctagcag acaaaggtcc tgagacgcca ccaccagctc 60 

63 



<210> 40 
<211> 43 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 
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<400> 40 

gaagatctca agtgcaaaga ctcactttat tgaatatttt ctg 

<210> 41 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 

<400> 41 

ggaattcaga caaaggtcct gagacgccac caccagctcc cc 

<210> 42 
<211> 44 
<212> DNA ' 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 
<400> 42 

cccaagcttg cctcctcaaa cctaccatgg cccagagaaa taag 



<210> 43 
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<211> 51 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 43 

ataagaatgc ggccgcctca gagcaaatgg gttctacagg cctaacaacc t 

<210> 44 
<211> 44 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
<400> 44 

ccggaattcc taacactcat tcctgttgaa gctcttgaca atgg 

<210> 45 
<211> 39 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: primer 

<400> 45 

ccgctcgagc ggccaccatg ggggtgcacg aatgtcctg 

<210> 46 
<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 46 

ccgctcgagc ggtcatctgt cccctgtcct gca 

<210> 47 • 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: linker 
<400> 47 

ggccaggcgc gccttgc 
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<210> 48 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: linker 
<400> 48 

ggccgcaagg cgcgcct 

<210> 49 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<2.20> 

<223> Description of Artificial Sequence: linker 
<400> 49 

taagggctag ctagggccgg 

<210> 50 
<211> 18 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: linker 
<400> 50 

ccctagctag cccttaat 

<210> 51 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: linker 

<400> 51 
tcgagttaac 

<210> 52 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: linker 



<400> 52 
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ag'ctgttaac 

<210> 53 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :linkerr 
<400> 53 

agctgtcgac ttaattaagg ccggccg 

<210> 54 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: linker 

<400> 54 

ctagcggccg gccttaatta agtcgac 



<210> 55 
<211> 26 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 
<400> 55 

ggccaggccc tgttggtcaa ctcttc 

<210> 56 
<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<4pO> 56 " 

cgcttgtggg gaagcctcca agacc 

<210> 57 

<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 
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<400> 57 

caccatggag aaggccgggg cccac 25 

<210> 58 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 58 

atcatacttg gcaggtttct ccagg 25 

<210> 59 
<211> 92' 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: linker 
<400> 59 

tcgataactt cgtataaagt atcctatacg aagttataga tctataactt cgtataaagt 60 
atcctatacg aagttatgtt taaacgttaa eg 92 
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<210> 60 
<211> 92 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: linker 
<400> 60 

tcgacgttaa cgtttaaaca taacttcgta taggatactt tatacgaagt tatagatcta 60 
taacttcgta taggatactt tatacgaagt ta 92 

<210> 61 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 
<400> 61 

ggccaggccc tgttggtcaa ctcttc 2f 

<210> 62 
<211> 25 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 62 

cgcttgtggg gaagcctcca agacc 

<210> 63 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 63 

caccatggag aaggccgggg cccac 

<210> 64 
<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 
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<400> 64 

atcatacttg gcaggtttct ccagg 25 



<210> 65 

<211> 39 

<212> DNA 

<213> Mus musculus 

<400> 65 

agtttctgca cgggcagtca gttagcagca ctcactgtg 
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